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PREFACE  TO  FIRST  EDITION  i. 


Ant  work  on  Probability  by  a  Cambridge  man  will  be  so 
likely  to  have  its  scope  and  its  general  treatment  of  the 
subject  prejudged,  that  it  may  be  well  to  state  at  the  outset 
that  the  following  Essay  is  in  no  sense  mathematical.  Not 
only,  to  quote  a  common  but  often  delusive  assurance,  will 
'no  knowledge  of  mathematics  beyond  the  simple  rules  of 
Arithmetic '  be  required  to  understand  these  pages,  but  it  is 
not  intended  that  any  such  knowledge  should  be  acquired  by 
the  process  of  reading  them.  Of  the  two  or  three  occasions 
on  which  algebraical  formulae  occur  they  will  not  be  found  to 
form  any  essential  part  of  the  text. 

The  science  of  Probability  occupies  at  present  a  some- 
what anomalous  position.  It  is  impossible,  I  think,  not  to 
observe  in  it  some  of  the  marks  and  consequent  disadvantages 
of  a  sectional  study.  By  a  small  body  of  ardent  students  it 
has  been  cultivated  with  great  assiduity,  and  the  results  they 
have  obtained  will  always  be  reckoned  among  the  most  ex- 
tiTiordinary  products  of  mathematical  genius.  But  by  the 
general  body  of  thinking  men  its  principles  seem  to  be 
regarded  with  indifference  or  suspicion.  Such  persons  may 
admire  the  ingenuity  displayed,  and  be  struck  with  the  pro- 
fundity of  many  of  the  calculations,  but  there  seems  to 

^  With  trifling  omisitom  and  alterations. 
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them,  if  I  mav  so  dXDF?s»  :r»  jui  i/ir^nir/  ^mr  roe  whole 
treamiem;  oe  uie  sabjtH-TL  Tj  aiaa^  person:*  :ne  mentiinL  of 
Probabiiity  aosgesia  Little  di:!*  di2Ui  "iie  oytujiL  jc  i  sec  of 
raiea.  verv  imrenioos  and  DPJiuami  rale?  ao  iuiuic  wirii  whirfi 
maihemadcians  azaoise  IheIm<e^•~ff«   ov~  sifccuu^  mil  -^ilvrng 

It  mnsc  be  aiimitred  naiiT:  some  j^'jonu  ias  been  grrea 
for  .?Tich*  aa  opinioo.  Tlie  exam^pie^  .j^jmiaonlj  setected  by 
wrir>:r3  on  the  subject:.  thoTigi  v^nr  w^l  jJancei  rj  illiisciate 
ita  rilt^,  are  for  the  mcisti  xwrn  oc  :&  ^neciiil  iiipi  DetmUar 
characTier,  such  as  th«:ise  relacin;;!  C:.^  «iiee  jad  ."arisL  When 
they  Fiave  searchai  for  illasmd'^ns  ^Ira^fn  mta  rie  practical 
\msdnf:!^  fji  life,  thev  ha^e  Terr  'j^^aerillT^.  ba*  xx5:r:aaatelv, 
hit  npffTk  jnsft  the  3*jrt  of  lasLiaces  vaica.  a*  I  <h,-iIT  eodea- 
voiir  to  ahow  hereafter,  are  among*  tiie  very  wi.^rsn  jinz  could 
}}f:  <:x\f/?^fs\  for  tJie  parp-jt-e.  Is  is  scarcely  possabte  for  any 
ufipT^gfirlicerl  person  to  reail  what  has  beea  wrictea  ai^at  the 
frr^yJibiiity  of  witnesses  by  emineat  writers,  wii:h«xi!:  his  ex- 
j/^rrl^jncing  an  invincible  distrast  of  the  priaciples  which  they 
w\tf\A„  To  «ay  tliat  the  rules  of  evMence  sometimes  given 
by  %w\\  wriier^i  atf^  broken  in  practice,  woalJ  scarcely  be 
turrrt'rX ;  ft  ft  the  nilea  are  of  ifuch  a  kind  as  generally  to  defy 
liny  ii,\,Uim\A  Uj  aj'ijK.'al  to  them  in  practice. 

'Ml Ik  mi]fj)(fM}4\  want  of  harmony  between  Probability  and 
oUiiTf  branches  of  Phik>«/>jihy  is  perfectly  erroneous.  It 
nrm*'H  from  ilio  br?licf  that  Probability  is  a  branch  of  mathe- 
wtiium  trying  i/>  intnido  itnelf  on  to  ground  which  does  not 
ii\Umt*l\uir  UAitup^  to  it  I  ithall  endeavour  to  show  that  this 
hi'linf  iw  iiriroiind<;(L  To  answer  correctly  the  sort  of  ques- 
MoriM  to  YfhiCsU  th<i  M^ionco  introduces  us  does  generaUy 
d««tniUHl  Nornn  ktiowlodgo  of  mathematics,  often  a  great 
ktinwIiMl^n,  btii  tlio  diNcuMNiori  of  the  fundamental  principles 
(111  wlitoli  thn  ruluM  nru  btiMod  does  not  necessarily  require 
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any  such  qualification.  Questions  might  arise  in  other  sci- 
ences, in  Geology,  for  example,  which  could  only  be  answered 
by  the  aid  of  arithmetical  calculations.  In  such  a  case  any 
one  would  admit  that  the  arithmetic  was  extraneous  and 
accidental.'  However  many  questions  of  this  kind  there 
might  be  here,  those  persons  who  do  not  care  to  work  out 
special  results  for  themselves  might  still  have  an  accurate 
knowledge  of  the  principles  of  the  science,  and  even  consi- 
derable acquaintance  with  the  details  of  it.  The  same  holds 
true  in  Probability ;  its  connection  with  mathematics,  though 
certainly  far  closer  than  that  of  most  other  sciences,  is  still  of 
much  the  same  kind.  It  is  principally  when  we  wish  to  work 
out  results  for  ourselves  that  mathematical  knowledge  is 
required;  without  such  knowledge  the  student  may  still 
have  a  firm  grasp  of  the  principles  and  even  see  his  way  to 
many  of  the  derivative  results. 

The  opinion  that  Probability,  instead  of  being  a  branch  of 
the  general  science  of  evidence  which  happens  to  make  much 
use  of  mathematics,  is  a  portion  of  mathematics,  erroneous  as 
it  is,  has  yet  been  very  disadvantageous  to  the  science  in 
several  ways.  Students  of  Philosophy  in  general  have  thence 
conceived  a  prejudice  against  Probability,  which  has  for  the 
most  part  deteiTed  them  from  examining  it.  As  soon  as  a 
subject  comes  to  be  considered  'mathematical'  its  claims 
seem  generally,  by  the  mass  of  readers,  to  be  either  on  the 
one  hand  scouted  or  at  least  courteously  rejected,  or  on  the 
other  to  be  blindly  accepted  with  all  their  assumed  conse- 
(luencea.  Of  impartial  and  liberal  criticism  it  obtains  little 
or  nothing. 

The  consequences  of  this  state  of  things  have  been,  I 
think,  disastrous  to  the  students  themselves  of  Probability. 
No  science  can  safely  be  abandoned  entirely  to  its  own  devo- 
tees.    Its  details  of  course  can  only  be  studied  by  those  who 
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i'-'-^fSEcr  %  sfitf  Flnt  jl^uhjol. 


:^n^  -ttn*  **\  ie  tamneft  x  in  i»  am:  -Eatisei  ie.:aia:imZlT  *> 
*iM^  ^**-j^  ^r-nitriim  rf  -^fUK:  -Wiiwe  msuL  minr"  ias  ^titsx  vt 
^  ti/.**^  ^i\Pif!ki   5iuirrwJi*f:      Pr:cari£z:rr  it*  "iea.  -=^27"  amdi 

^.Wr>ntM  *H«tr^  :trvi^  ami  iKs^ra:^ziZ  aibrriizmt  n^is.  A^^l 
'/vi«   r^  4il  ^^Hjuc  *3u^  '^r.riji  in.  itf^t^ag  r«r  -rxre-jif^i  ^.?  drx 

(jiFt^.a^A  4r4/t  r^Astf^Xi^  *iut  '>t  TTcitL  :i£L-rj  LiTe  e3ii;:i?Ccd  all 
^/v^^Y  jy^-^^  <^  «ufci7ta,  €or;Id  not  oil  w  ce  rrr-crsLn-ilT 
v.-^sfc^M,  «rv  &?r  4«t  in  feft  "mishm  tiatzr  prifvirjce.  Bgli  i'jm  this 
fffi.W.r^A  *'^A.  f^  yfiurifieat  ot  tie  screoce  haTe  gtoeially 
"/k/siJV  v//V!.v>A  ^;r  y^  ttteskgr^j  dbterised  that  they  Lid  beuer 
jf^7*,  -/^^fcfr  ''^Cr'^fM  i^jfSi^er.  Treating  the  subject  as  ma- 
^/iff^^^f  f^jw^h'*  <ii^*  writers  have  natorallT  taken  it  up  at  the 
f//;f^r  -vlr^^^  tir^r  fuath^AatiTjS  would  best  come  into  play, 
Mf4  tlf^r  fX  ^/r%fi¥-.  tias  wA  been  at  the  foundations.  In  the 
jor/yffe4  ^v^  //p'At  wfiu^n  UffOi  the  subject  we  shoidd  search  in 
ifhiff  t^/r  Mtp.UUt^4  like  a  critical  discussion  of  the  funda- 
f^t^^tfMi  f^iff^ciftU^  npf/n  which  its  rules  rest,  the  class  of 
/<»#/jwirM'*  f//  wfij/jb  H  w  most  properly  applicable,  or  the 
t*4HiUrtt  it  Umth  iff  I//gic  and  the  general  rules  of  inductive 

Thin  WMti  of  fn^eciirion  as  to  ultimate  principles  is  per- 
fMii\y  fUfiniftiiihh  here,  an  it  is  in  the  departments  of  Morals 
iMid  t'oUi'wM,  with  a  general  agreement  on  processes  and 
ritMiilM,  Dili  it  in,  to  say  the  least,  unphilosophical,  and 
iUmoU^n  n,  ntnt^t  of  things  in  which  positive  error  is  always 
li/ililo  Ut  arJMO  whonovor  the  process  of  controversy  forces  us 
Ui  a|i|Nmt  to  thu  foundations  of  the  science. 
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With  regard  to  the  remarks  in  the  last  few  paragraphs, 
prominent  exceptions  must  be  made  in  the  case  of  two  recent 
works  at  least  \  The  first  of  these  is  Professor  De  Morgan's 
Formal  Logic.  He  has  there  given  an  investigation  into  the 
foundations  of  Probability  as  conceived  by  him,  and  nothing 
can  be  more  complete  and  precise  than  his  statement  of 
principles,  and  his  deductions  from  them.  If  I  could  at  all 
agree  with  these  principles  there  would  have  been  no  neces- 
sity for  the  following  essay,  as  I  could  not  hope  to  add 
anything  to  their  foundation,  and  should  be  far  indeed  from 
rivalling  his  lucid  statement  of  them.  But  in  his  scheme 
Probability  is  regarded  very  much  from  the  Conceptualist 
point  of  view;  as  stated  in  the  preface,  he  considers  that 
Probability  is  concerned  with  formal  inferences  in  which  the 
premised  are  entertained  with  a  conviction  short  of  absolute 
certainty.  With  this  view  I  cannot  agree.  As  I  have  entered 
into  criticism  of  some  points  of  his  scheme  in  one  of  the 
following  chapters,  and  shall  have  occasion  frequently  to  refer 
to  his  work,  I  need  say  no  more  about  it  here.  The  other 
work  to  which  I  refer  is  the  profound  Laws  of  Thought  of 
the  late  Professor  Boole,  to  which  somewhat  similar  remarks 
may  in  part  be  applied.  Owing  however  to  his  peculiar 
treatment  of  the  subject,  I  have  scarcely  anywhere  come 
into  contact  with  any  of  his  expressed  opinions. 

The  view  of  the  province  of  Probability  adopted  in  this 
Essay  differs  so  radically  from  that  of  most  other  writers  on 
the  subject,  and  especially  from  that  of  those,  just  referred  to, 
that  I  have  thought  it  better,  as  regards  details,  to  avoid  all 
criticism  of  the  opinions  of  others,  except  where  conflict  was 

1  I  am  here  speakmg,  of  coarse,  of  History  of  the  Theory  of  Prohahility 

those  only  who  have  expressly  treated  being,  as  the  name  denotes,  mainly 

of  the  foundations  of  the  Bciencetf   Mr  historical,  snch  enquiries  have  not 

Todhunter's  admirable  work  on  the  dkectly  fallen  within  his  province. 
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unavoidable.  With  regard  to  that  radical  difference  itself 
Bacon's  remark  applies,  behiud  whicli  I  miiat  slielter  myself 
from  any  charge  of  presumption, — "  Quod  ad  universalem 
istam  reprehension  em  attinet,  certissimum  vere  est  rem  re- 
putanti,  eam  et  ma^s  probaLileni  esse  et  magis  modestam, 
<|uam  si  facta  fuisset  ex  parte." 

Almost  the  only  writer  who  seems  to  me  to  have  ex- 
pressed a  just  view  of  the  nature  and  foundation  of  the  rules 
of  Probability  is  Mr  Mill,  in  his  Si/stem  of  Logic^.  His 
treatment  of  the  subject  is  however  very  brief,  and  a  consi- 
derable portion  of  the  space  which  he  has  devoted  to  it  is 
occupied  by  the  discussion  of  one  or  two  special  examples. 
There  are  moreover  some  errors,  as  it  seems  to  me,  in  what 
he  has  written,  which  will  be  referred  to  in  some  of  the 
following  chapters. 

The  reference  to  the  work  just  mentioned  will  serve  to  con- 
vey a  general  idea  of  the  view  of  Probability  adopted  in  this 
Essay.  With  what  may  be  called  the  Material  view  of  Logic  as 
upposed  to  the  Formal  or  Concept ualist, — with  that  which  re- 
gards it  as  taking  cognisance  of  laws  of  things  and  not  of  the 
laws  of  our  own  minds  in  thinking  about  things, — I  am  in  en- 
tire accordance.  Of  the  province  of  Logic,  regarded  from  this 
point  of  view,  and  under  its  widest  aspect,  Probability  may, 
in  my  opinion,  be  eousideroil  to  be  a  portion.  The  principal 
objects  of  this  Essay  are  to  ascertain  how  great  a  portion  it 
comprises,  where  we  are  to  draw  the  boundary  between  it 
and  the  contiguous  branches  of  the  general  science  of  evi- 

'  31iiB  Temark,  and  that  at  tbo 
eommencemeut  of  the  last  paragraph, 
liaviug  Itoen  umimdeistood,  I  oaglit 
to  aey  that  the  only  Bense  in  which 
nriginalit;  in  claimed  fur  this  Essay 
IB  io  the  tliorongli  working  ont  of  tLe 
Material  view  of  Logic  as  applied  to 


Piobobility.  I  hmn  given  a  pretty 
full  diacusHion  of  tlie  gouai'al  priu- 
oiplea  of  tlila  view  iu  the  tentli 
chapter,  sjid  have  there  poiuted  out 
Bome  of  the  peciUiarilies  to  nhlch  it 
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dence,  what  are  the  ultimate  foundations  upon  which  its  rules 
rest,  what  the  nature  of  the  evidence  they  are  capable  of 
affording,  and  to  what  class  of  subjects  they  may  most  fitly 
be  applied.  That  the  science  of  Probability,  on  this  view  of 
it,  contains  something  more  important  than  the  results  of  a 
system  of  mathematical  assumptions,  is  obvious.  I  am  con- 
vinced moreover  that  it  can  and  ought  to  be  rendered  both 
interesting  and  intelligible  to  ordinary  readers  who  have  any 
taste  for  philosophy.  In  other  words,  if  the  large  and  grow- 
ing body  of  readers  who  can  find  pleasure  in  the  study  of 
books  like  Mill's  Logic  and  Wheweirs  Inductive  Sciences, 
turn  with  aversion  from  a  work  on  Probability,  the  cause  in 
the  latter  case  must  lie  either  in  the  view  of  the  subject  or 
in  the  manner  and  style  of  the  book. 

I  take  this  opportunity  of  thanking  several  friends, 
amongst  whom  I  must  especially  mention  Mr  Todhunter,  of 
St  John's  College,  and  Mr  H.  Sidgwick,  of  Trinity  College, 
for  the  trouble  they  have  kindly  taken  in  looking  over  the 
proof-sheets,  whilst  this  work  was  passing  through  the  press. 
To  the  former  in  particular  my  thanks  are  due  for  thus 
adding  to  the  obligations  which  I,  as  an  old  pupil,  already 
owed  him,  by  taking  an  amount  of  trouble,  in  making  sug- 
cfestions  and  corrections  for  the  benefit  of  another,  which  few 
would  care  to  take  for  anything  but  a  work  of  their  own. 
His  extensive  knowledge  of  the  subject,  and  his  extremely 
accurate  judgment,  render  the  service  he  has  thus  afforded 
me  of  the  greatest  possible  value. 


OONTILLE  AND  CaIUS  CofLLIXEB. 

September,  186G, 


PREFACE   TO   SECOND    EDITION. 


The  principal  reason  for  designating  this  volume  a  second 
edition  consists  in  the  fact  that  the  greater  portion  of  what 
may  be  termed  the  first  edition  is  incorporated  into  it.  Be- 
sides various  omissions  (principally  where  the  former  treat- 
ment has  since  seemed  to  me  needlessly  prolix),  I  have  added 

new  matter,  not  much  inferior  in  amount  to  the  whole  of 

f.. ■ 

the  original  work*  In  addition,  moreover,  to  these  altera- 
tions in  the  matter,  the  general  arrangement  of  the  subject 
as  regards  the  successive  chapters  has  been  completely 
changed;  the  former  arrangement  having  been  (as  it  now 
seems  to  me)  justly  objected  to  as  deficient  and  awkward  in 
method. 

After  saying  this,  it  ought  to  be  explained  whether  any 
change  of  general  view  or  results  will  be  found  in  the  present 
treatment. 

The  general  view  of  Probability  adopted  is  quite  un- 
changed, further  reading  and  reflection  having  only  confirmed 
me  in  the  conviction  that  this  is  the  soundest  and  most 
fruitful  way  of  regarding  the  subject.  It  is  the  more  ne- 
cessary to  say  thisi  as  to  a  cursory  reader  it  might  seem 
V,  c 
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otherwise;  owing  to  my  having  endeavoured  to  avoid  the 
needlessly  polemical  tone  which,  as  is  often  the  case  with 
those  who  are  making  their  first  essay  in  writing  upon  any 
suhject,  was  doubtless  too  prominent  in  the  former  edition. 
I  have  not  thought  it  necessary,  of  course,  except  in  one  or 
two  oases,  to  indicate  points  of  detail  which  it  has  seemed 
necessary  to  correct. 

A  number  of  new  discussions  have  been  introdiieed  upon 
topics  which  were  but  little  or  not  at  all  treated  before.  The 
principal  of  these  refer  to  the  nature  and  physical  origin  of 
Laws  of  Error  (Ch.  ii.);  tbe  general  view  of  Logic,  and  con- 
sequently of  Probability,  termed  the  Material  view,  adopted 
here  (Ch.  x.) ;  a  brief  history  and  criticism  of  the  various 
.opinions  held  on  the  subject  of  Modality  (Ch.  xii.);  the 
logical  principles  underlying  the  method  of  Least  Squares 
(Ch.  XIII.);  and  the  practices  of  Insurance  and  Gambling, 
so  far  as  the  principles  involved  in  thera  are  concerned 
(Ch.  XV.).  The  Chapter  on  the  Credibility  of  Extiaordinary 
Stories  is  also  mainly  new;  this  was  the  portion  of  tlte  former 
work  which  has  since  seemed  to  me  the  leaat  satisfactory, 
but  owing  to  the  extreme  intricacy  of  the  subject  I  am  &r 
from  feeling  thoroughly  sati-sfied  with  it  even  now. 

I  have  again  to  thank  several  friends  for  the  assistance 
they  have  so  kindly  afforded.  Amongst  these  I  must  promi- 
nently mention  Mr  C.  J.  Monro,  late  fellow  of  Trinity.  It  ia 
only  the  truth  to  say  that  I  have  derived  more  assistance  from 
his  suggestions  and  criticisms  than  has  been  consciously  ob- 
tained from  all  other  external  sources  together.    Much  of  this 
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criticism  has  been  given  privately  in  letters,  and  notes  on 
the  proof-sheets ;  but  one  of  the  most  elaborate  of  his  discus- 
sions of  the  subject  was  communicated  to  the  Cambridge 
Philosophical  Society  some  years  ago;  as  it  was  not  published, 
however,  I  am  unfortunately  unable  to  refer  the  reader  to  it. 
I  ought  to  add  that  he  is  not  in  any  way  committed  to  any 
of  my  opinions  upon  the  subject,  from  some  of  which  in  fact 
he  more  or  less  dissents.  I  am  also  much  indebted  to 
Mr  J,  W.  L.  Qlaisher,  also  of  Trinity  College,  for  many  hints 
and  references  to  various  publications  upon  the  subject  of 
Least  Squares,  and  for  careful  criticism  (given  in  the  midst 
of  much  other  labour)  of  the  chapter  in  which  that  subject  is 
treated  of 

I  need  not  add  that,  like  every  one  else  who  has  had  to 
discuss  the  subject  of  Probability  during  the  last  ten  years, 
I  have  made  constant  use  of  Mr  Todhunter's  History. 

I  may  take  this  opportunity  of  adding  that  a  considerable 
portion  of  the  tenth  chapter  has  recently  appeared  in  the 
January  number  of  Mind,  and  that  the  substance  of  several 
chapters,  especially  in  the  more  logical  parts,  has  formed  part 
of  my  ordinary  lectures  in  Cambridge ;  the  foundation  and 
logical  treatment  of  Probability  being  now  expressly  included 
in  the  Schedule  of  Subjects  for  the  Moral  Sciences  Tripos. 


March^  1876. 


C2 


TABLE    OF    CONTENTS. 


PART  L 

THYSICAL  FOUNDATIONS  OF  THE  SCIENCE  OF  PROBABILITy. 

Chh.  I— IV. 

CHAPTER  L 

THB  SERIES  OP  PBOBABILITY. 

§§  1,  2,      Distinction  between  the  proportional  propositions  of  Probability, 
and  the  propositions  ol  Logic. 

3,  4.      The  former  are  best  regarded  as  presenting  a  series  of  individuals, 

5.  Which  may  occur  in  any  order  of  time, 

6,  7.      And  which  present  themselYes  in  groups. 

8.  Comparison  of  the  aboye  with  the  ordinary  phraseology. 

9,  10.    These  series  ultimately  fluctuate, 

11.  Especially  in  the  ease  of  moral  and  social  phenomena, 

12.  Though  in  the  case  of  games  of  chance  the  fluctuation  is  utterly 

inappreciable. 

13.  14.  In  this  latter  case  only  can  rigorous  inferences  be  drawn. 
15.         The  Petersburg  Problem. 


CHAPTER  n. 

ASRAN6EMEKT  AHD  FOEX ATIOV  OF  THE   SERIES.       LAWS  OP  ERROR. 

{§  1,  2.      Indication  of  the  nature  of  a  Law  of  Error  or  Divergence. 
3.  Is  there  necessarily  but  one  such  law, 

i.  ApplicaUeio  widely  distinct  classes  of  things? 


xviii  Contents. 

§§  5,  6.      This  cannot  be  proved  directly  by  statistics ; 
7,  8.       Nor  deduotiyely ; 

9.  Nor  by  the  Method  of  Least  Squares. 

10.  Distinction  between  Laws  of   Error  and  the  Method  of  Least 

Squares. 

11 .  Supposed  existence  of  types. 

12 — 14.  Homogeneous  and  heterogeneous  classes. 

15.  The  type  in  the  case  of  human  stature,  <fec. 

16.  The  type  in  mental  characteristics. 

17.  18.  Applications  of  the  foregoing  principles  and  results. 


CHAPTER  IIL 

ORIGIN  OR  PROCESS  OF  CAUSATION  OF  THE  SERIES. 

§  1.  The  causes  consist  of  (1)  objects, 

2,  3.  Which  may  or  may  not  be  distinguishable  into  natural  kinds, 

4—6.  And  (2)  agencies. 

7.  Bequisites  demanded  in  the  above : 

8,  9.       Consequences  of  their  absence. 

10.  Where  are  the  required  causes  found  ? 

11,  12.  Not  in  the  direct  results  of  human  will. 
13 — 15.  Examination  of  apparent  exceptions. 
16, 17.  Meaning  of  Bandomness. 


CHAPTER  IV.     . 

HOW  TO  DISCQTER  AND  PROYE  THE  SERIES. 

§  1*  The  data  of  Probability  are  established  by  experience ; 

2.  Though  in  practice  problems  are  solved  deductively. 

8 — 7.  Mechanical  instance  to  show  the  inadequacy  of  any  k  priori  proof. 

8.  The  Principle  of  Sufficient  Beason  inapplicable. 


ContentSi  xix 

§  9.  Evidence  of  actual  experience. 

10,  11.   Further  examination  of  the  canses. 

12, 13.  Distinction  between  the  succession  of  physical  events  and  the 
Doctrine  of  Combinations. 

14, 15.  Bemarks  of  Laplace  on  this  subject. 

16.  Bemoulli*B  Theorem; 

17,  18.  Its  inapplicability  to  social  phenomena. 

19.  Summation*  of  preceding  results. 

20.  On  Averages : 

21.  22.    Distinction  between  their  physical  and  mathematical  aspects. 
23,  24.   No  distinction  between  means  and  averages. 

25.  Purposes  for  which  averages  are  taken. 

26,  27.  Mean  and  Probable  Error. 


PART  II. 

LOGICAL   SUPERSTRUCTUBE   ON   THE   ABOVE    PHYSICAL 

FOUNDATIONS.      Chh.  V— XIV. 

CHAPTER  Y. 

GRADATIONS   OF  BELIEF. 

§§  1,  2.  Preliminary  remarks. 

3,  4.  Are  we  accurately  conscious  of  gradations  of  belief  ? 

5.  Probability  only  concerned  with  part  of  this  enquiry. 

6.  Difficulty  of  measuring  our  belief ; 

7.  Owing  to  intrusion  of  emotions, 

8.  And  complexity  of  the  evidence. 

9.  And  when  measured,  is  it  always  correct  f 

10.  11.  Distinction  between  logical  and  psychological  views. 

12 — 16.  Analogy  of  Formal  Logic  fails  to  show  that  we  can  thus  detach 
and  measure  our  belief. 

17.         Appar^t  evideiiee  of  popular  language  to  the  contrary. 


XX  Co^itenfs. 

§  18*         How  is  full  belief  jnstified  in  indnctive  enqniry  ? 

19 — 23.  Attempt  to  show  how  partial  belief  may  be  similarly  jnstified. 

24 — ^28.  Extension  of  this  explanation  to  cases  which  cannot  be  repeated' 
in  experience. 

29.  Can  other  emotions  besides  belief  be  thus  quantified  t 

30.  Errors  thus  connected  with  the  Petersburg  Problem. 
81,  32.  The  emotion  of  surprise  is  a  partial  exception. 

33.  Objective  and  subjectiye  phraseology. 

34.  Both  may  be  needed. 

35.  Definition  of  probability, 

36.  Introduces  the  notion  of  a  *  limit  \ 

37.  And  implies,  vaguely,  some  degree  of  belief. 


CHAPTER  VL 

THE   RULES  OF  INFERENCE  IN  PROBABILITT. 

§  1.  Nature  of  these  inferences. 

2.  Inferences  by  addition  and  subtraetion. 

3.  Inferences  by  multiplication  and  division. 
4 — 6.  Bule  for  independent  events. 

7.  Other  rules  sometimes  introduced. 

8.  All  rules  may  be  interpreted  in  tenns  of  belief. 
9 — 11.   Bules  of  so-called  Inverse  Probability. 

12,  13.  Nature  of  the  assumption  involved  in  them  : 
14 — ^17.  Arbitrary  character  of  this  assumption. 


CHAPTER  VII. 

THE  RULE  OP  SUCCESSION. 

§  1.  Beasons  for  desiring  some  such  rule : 

2.  Though  it  can  scarcely  belong  to  Probability. 

8.         .  Distinction  between  Probability  and  Induction* 


Contents.  xxi 

§§  4,  5.       Impossibility  of  rednoing  the  yarioos  roles  of  the  latter  under  one 
head. 

6.  Statement  of  the  Bnle  of  Snooession ; 

7.  It  mnst  not  be  regarded  as  a  mere  instinct ; 

8.  9.       Its  incorrectness  and  inapplicability; 
10,  11.   Other  interpretations  of  it. 


CHAPTER  VIII. 

INDUCTION. 

§§  1—5.     Statement  of  the  Inductive  problem,  and  origin  of  the  Inductive 
inference. 

6.  Relation  of  Probability  to  Induction. 

7 — 9.     The  two  are  sometimes  merged  into  one. 

10.         Extent  to  which  causation  is  needed  in  Probability. 

11 — 13.  Difficulty  of  referring  an  individual  to  a  class : 

14.         This  difficulty  but  slight  in  Logic, 

15, 16.   But  leads  to  perplexity  in  Probability: 

17 — ^21.  Mild  form  of  this  perplexity; 

22,  28.    Serious  form. 

24 — ^27.  Application  to  Life  Insurance. 

28, 29.    Meaning  of  *  the  value  of  a  life  '• 

30,  31.    Successive  specialization  of  the  classes  to  which  objects  are 
referred. 

32.  Sununary  of  results. 

33,  84.   Mill's  view  of  Induction. 

35.  Whewell's  view. 

36,  37.   Extreme  complexity  of  the  aggregate  inductive  evidence  of  any 

fact. 

38.         Bearing  of  the  above  upon  Bules  of  Discovery. 


xxii  Contents. 


CHAPTER  IX. 

CAUSATION    AND    DESIGN. 

^  1,  2.  Statement  of  the  common  scientific  view.  - 

3.  The  cause  is  (1)  the  sum-total  of  antecedents, 

4.  And  (2)  these  antecedents  are  immediate. 

5.  No  *  chain  *  of  causation. 

6.  Origin  of  popular  phraseology. 

7.  8.      Plurality  of  Causes  and  Effects. 

9,  10.     The  common  view  needs  extension. 

11.         The  conception  of  Uniformity. 

12, 13.    Bearing  of  causation  and  uniformity  tipon  the  foundations  of 
Probability. 

14, 15.  Causation  is  not  demanded. 

16.  Application  of  statistics  to  the  question  of  free-wilL 

17 — ^20.  Defects  in  the  common  arguments  on  this  point. 

21.  Chance  as  an  agent. 

22.  Laplace  on  Bernoulli's  theorem. 

23.  Beference  to  Arbuthnoti's  argument. 

24.  Providence  and  Fatalism. 

25 — 27.  Detection  of  design  by  observation  of  results. 
28,  29.  Bandom  or  designed  distribution  of  stars. 


CHAPTER  X. 

MATERIAL     AND     FORMAL     LOGIC. 

|§  1,  2.  Broad  distinction  between  these  views; 

3.  Origin  of  this  distinction. 

4 — 7.  Characteristics  of  Conoeptualist  Logic. 

8.  Formal  and  Conceptual  nearly  synonymous, 

9,  10.     Characteristics  of  Material  Logic. 


I 


Contents.  xxiii 

§§  11 — ^14.  Merits  and  deficiencies  of  each  view. 

15.         Can  the  distinction  between  Formal  and  Conoeptoalist  Logic  be 
uniformly  maintained  ? 

16, 17.   Facts  and  conceptions  imperfectly  contrasted* 

18, 19.   Starting  point  of  the  Material  Logician. 

20 — 22.  Donbtfnl  stage  of  facts  only  occasional  in  Inductive  Logic, 

23 — 25.  But  normal  in  Probability. 

26 — ^28.  Consequent  difficulty  of  avoiding  Conceptualist  phraseology. 


CHAPTER   XI. 

CONSEQUENCES  OF  THE  FOREGOING  DISTINCTIONS. 

§§  1,  2.  Probability  has  no  relation  to  time. 

3,  4.  Butler  and  Mill  on  Probability  before  and  after  the  event. 

5.  Other  attempts  at  explaining  the  difficulty. 

6 — 8.  What  is  really  meant  by  the  distinction. 

9.  Origin  of  the  common  mistake. 

10 — 12.  Examples  in  illustration  of  this  view. 

13.  Is  Probability  relative  ? 

14.  What  is  really  meant  by  this  expression. 

15.  Objections  to  terming  Probability  relative. 

16.  17.  In  suitable  examples  the  difficulty  scarcely  presents  itself. 


CHAPTER  XII. 


ON  MODALITY. 


§  1.  Various  senses  of  Modality ; 

2.  Having  mostly  some  relation  to  Probability. 

8.  Modality  must  be  recognized. 

4.  Sometimes  relegated  to  the  predicate, 

5,  6.  Sometimes  incorrectly  rejected  altogether. 


XXIV  Contents. 

§§  7,  8.  Common  practical  recognition  of  it. 

9 — 11.  Modal  propositions  in  Logic  and  in  Probability. 

12.  Aristotelian  yiew  of  the  Modals ; 

13, 14.  Fonnded  on  extinct  philosophical  views; 

15.  But  long  and  widely  maintained. 

16.  Kant's  general  view. 

17 — 19.  The  number  of  modal  divisions  admitted  by  various  logicians. 

20.  Influence  of  the  theory  of  Probability. 

21,  22.   Modal  syllogisms. 

23.         Popular  modal  phraseology. 

24 — 26.  Probable  and  Dialectic  syllogisms. 

27,  28.    Modal  difficulties  occur  in  Jurisprudence* 

29,  30.    Proposed  standards  of  legal  certainty. 

31.         Bejected  formally  in  English  Law,  but  possibly  recognized  prac- 
tically. 
.S2.    ^     How,  if  so,  it  might  be  determined. 


CHAPTER  Xin. 

METHOD  OP  LEAST  SQUARES,   OR   ADVANTAGE  OP  TAKING   A   MEAN. 

§§  1—4.      General   statement  of  the  object  desired  in  the  use  of  such 
methods. 

5,  6.  No  method  is  certainly  accurate : 

7 — 10.  But  any  reasonable  method  is  good: 

11.  Nature  of  the  superiority  of  one  over  the  other. 

12.  Combination  and  weighting  of  observations. 

13.  Various  modes  of  combination. 

14, 15.  Laws  of  Error  and  the  Method  of  Least  Squares. 
16,  17.  Comparative  inferiority  of  single  observations. 
18 — ^23.  Detailed  examination  pf  a  numerical  example. 


Contents. 


XXV 


CHAPTER  XIV. 

FALLACIES. 

§§  1 — 4.     (L)    Errors  in  jndging  of  events  after  they  have  happened. 
5 — ^9.     Very  varioos  judgments  may  be  thus  meant. 
10 — 12.  (n.)    Undue  limitation  of  the  notion  of  Probability. 
13 — ^19.  (m.)    Double  or  Quits  :  the  Martingale. 
20 — ^23.  (lY.)    Inadequate  realization  of  large  numbers. 
24 — 26.  Production  of  works  of  art  by  chance. 
27.         Arguments  for  heredity. 

28 — 33.  (Y.)    Confusion  between  Probability  and  Induction. 
34 — 36.  (YI.)    Undue  neglect  of  small  chances. 
37.         (Vn.)    Judging  by  the  event. 


PART  III. 

VARIOUS   APPLICATIONS    OF  THE    THEORY   OF   PROBABILITY, 

Chh.  XY— XYin. 

CHAPTER  XV. 

i:ErSUBANCE  AND   OAMBUIfO. 

1,  2.       The  certainties  and  uncertainties  of  life. 

3 — 5.     Insurance  a  means  of  diminishing  the  uncertainties. 

6,  7.       Gambling  a  means  of  increasing  them. 

8,  9.       YariouB  forms  of  Gkunbling. 

10, 11.  Pisyehdogioal  assumptions  about  these  practices. 

12 — 14.  Doubtful  nature  of  these  assumptions. 

15 — ^17.  Is  gambling  neeessarily  disadvantageouB  7 


xxTi  ComiaUs, 


CHAPTER  XVL 

APPUCATIOX  OF  PBOBABUJTY  TO   TESTUfOST. 

0  1,  2*  BoubtM  applieahflify  of  Probahilikj  to  testiraoiij. 

3,  4.  Conditions  of  snch  ai^plieabalitj. 

5»  Beasons  for  the  aboTe  conditi<Hia. 

^,  7*  Are  these  conditions  fnlfilled  in  the  case  of  testimony  ? 

H»  The  appeal  here  is  not  directly  to  statisties. 

9, 10.  Sliistrations  of  the  aboTe. 

11.  Is  any  application  of  Probability  to  testimony  Talid  ? 


CHAPTER  XVn. 

CREDIBILITY   OF  EXTRAORDIXABY  STORIES. 

S  1.  Improbability  before  and  after  the  eTent 

'i,  3.       Does  the  rejection  of  this  lead  to  the  condasion  that  the  credi- 
bility of  a  story  is  independent  of  its  nature  T 

i.  General  and  special  credibility  of  a  witness. 

if '  9.     DiMtinction  between   alternative  and  open  questions,  and  the 
nsnal  roles  for  application  of- testimony  to  each. 

10,  11.  Testimony  of  worthless  witnesses. 

12  '14.  Common  practical  ways  of  regarding  snch  problems. 

1  '>.         Extraordinary  stories  not  necessarily  less  probable. 

1 0  -19.  Meaning  of  the  term  extraordinary,  and  its  distinction  from 
miraculous. 

20,  21.   Combination  of  testimony. 
22,  29.    B<iientiAc  meaning  of  a  miracle. 

2'1— 20.  Two  distinct  pr^ssessions  in  regard  to  miracles,  and  their  logi- 
cal consequences. 

27.  Difficulty  of  discussing  by  our  rules  cases  in  which  arbitrary 

interference  can  be  postulated. 

28,  29.  Consequent  inappropriateness  of  many  arguments^ 


Contents.  xxvii 


CHAPTER  XVIII. 

STATISTICS  AS  APPLIED  TO  HUMAN  ACTIONS, 

§  1.  Are  statistics  fitly  applicable  to  hnman  actions  ? 

2.  Two  conditions  for  such  applicability. 

3.  (L)    The  objects  of  the  statistics  must  be  left  nndistnrbed. 
4 — G.  This  condition  contravened  by  publication  of  results. 

7,  8.       Is  this  a  practical  objection  ? 

9.  (II.)    The  observer  must  not  intrude  himself  amongst  the  statis- 

tics. 

10 — 13.  How  such  liability  can  arise. 

14 — 16.  Quotation  from  Buckle's  History  in  illustration. 

18,  19.   Confusion  between  the  speculative  and  practical  standing  points. 

20 — 22.  Consequent  inducements  to  practical  fatalism. 

23.         Conclusion. 


THE    LOGIC    OF    CHANCE. 


CHAPTER    I. 

OS   A    CERTAIN   KIND    OF   SERIES    AS    THE    FOUNDATION 
OF   PROBABILITY. 

§  1.  It  is  sometimes  not  easy  to  give  a.  clear  definition  of  a 
science  at  the  outset,  so  as  to  set  its  scope  and  province  bisfore 
the  reader  in  a  few  words.  In  the  case  of  those  sciences 
■wliich  are  more  immediately  and  directly  concerned  with 
objects,  rather  than  with  processes,  this  difficulty  is  not 
indeed  so  serious.  If  the  reader  is  already  familiar  with  the 
objects,  a  simple  reference  to  them  will  give  him  a  tolerably 
accurate  idea  of  the  direction  and  nature  of  his  studies. 
Even  if  he  be  not  familiar  with  them,  they  will  still  be  often 
to  some  extent  connected  and  associated  in  his  mind  by  a 
name,  and  the  mere  utterance  of  the  name  may  thus  convey 
a  fair  amount  of  preliminary  information.  This  is  more  or 
less  the  case  with  many  of  the  natural  sciences  ;  we  can  often 
tell  the  reader  beforehand  exactly  what  he  is  going  to  study. 
But  when  a  science  is  concerned,  not  so  much  with  objects 
directly,  as  with  processes  and  laws,  or  when  it  takes  for  the 
subject  of  its  enquiry  some  comparatively  obscure  feature 
drawn  from  phenomena  which  have  little  or  nothing  else  in 
common,  the  difficulty  of  giving  preliminary  information 
becomes  greater.  Recognized  classes  of  objects  have  then 
to  be  disregarded  and  even  broken  up,  and  an  entirely  iion&\ 
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arrangement  of  the  objects  to  be  made.  In  such  cases  it  is 
the  study  of  the  science  that  first  gives  the  science  its  unity, 
for  till  it  is  studied  the  objects  with  which  it  is  concerned 
were  probably  never  thought  of  together.  Here  a  definition 
cannot  be  given  at  the  outset,  and  the  process  of  obtaining  it 
may  become  by  comparison  somewhat  laborious. 

The  science  of  Probability,  at  least  on  the  view  taken  of 
it  in  the  following  pages,  is  of  this  latter  description.  The 
reader  who  is  at  present  unacquainted  with  it  cannot  be  at 
once  informed  of  its  scope  by  a  reference  to  objects  with 
which  he  is  alreadv  familiar.  He  will  have  to  be  taken  in 
hand,  as  it  were,  and  some  little  time  and  trouble  will  have 
to  be  expended  in  directing  his  attention  to  our  subject- 
matter  before  he  can  be  expected  to  know  it.  To  do  this 
will  be  our  first  task. 

§  2.    In  studying  Nature,  in  any  form,  we  are  continually 
coming  into  possession  of  information  which  we  sum  up  in 
general  propositions.    Now  in  very  many  cases  these  general 
propositions  are  neither  more  nor  less  certain  and  accurate 
than  the  details  which  they  embrace  and  of  which  they  are 
composed.     We  are  assuming  at  present  that  the  truth  of 
these  generalizations  is  not  disputed;  as  a  matter  of  fact 
they  may  rest  on  weak  evidence,  or  they  may  be  uncertain 
from   their  being  widely  extended   by  induction ;   what  is 
meant  is,  that  when  we  resolve  them  into  their  component 
parts  we  have  precisely  the  same  assurance  of  the  truth  o£ 
the  details  as  vve  have  of  that  of  the  whole.     When  I  know^ 
for  instance,  that  all  cows  ruminate,  I  feel  just  as  certaii 
that  any  particular  cow  or  cows  ruminate  as  that  the  whoh 
class  does.     I  may  be  right  or  wrong  in  my  original  state- 
ment, and  I  ma.y  have  obtained  it  by  any  conceivable  mod< 
in  which  truths  can  be  obtained ;  but  whatever  the  value  (^  "^ 
the  general  proposition  may  be,  that  of  the  particulars  l  ^ 
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neither  greater  nor  less.  The  process  of  inferring  the  par- 
ticular from  the  general  is  not  accompanied  by  the  slightest 
diminution  of  certainty.  If  one  of  these  '  immediate  infer- 
ences' is  justified  at  all,  it  will  be  always  right. 

But  it  is  by  no  means  necessary  that  this  characteristic 
should  exist  in  all  cases.     There  is  a  class  of  immediate  in- 
_  ferences,  almost  unrecognized  indeed  in  logic,  but  coustantly 
drawn  in  practice,  of  which  the  characteristic  is,  that  as  they 
increase  in  particularity  the)''  diminish  in  certainty.     Let  me 
assume  that  I  am  told  that  some  cows  rumiuate;  I  cannot 
infer  logically  from  this  that  any  particular  cow  does  so, 
though  I  should  feel  some  way  removed  from  absolute  dis- 
belief, or  even  indifference  to  assent,  upon  the  subject ;  but 
if  I  saw  a  herd  of  cows  I  should  feel  more  sure  that  some  of 
them  were  ruminant  than  I  did  of  the  single  cow,  and  my 
assurance  would  increase  with  the  numbers  of  the  herd  about 
which  I  had  to  form  an  opinion.     Here  then  we  have  a  class 
of  things  as  to  the  individuals  of  which  we  feel  quite  in 
uncertainty,  whilst  as  we  embrace  larger  numbers   in  our 
assertions  we  attach  greater  weight  to  our  inferences.     It  is 
with  such  classes  of  things   and  such  inferences  that  the 
science  of  Probability  is  concerned. 

§  3.  In  the  foregoing  remarks,  which  are  intended  to 
te  purely  preliminary,  we  have  not  been  able  altogether  to 
avoid  some  reference  to  a  subjective  element,  viz.  the  degree 
of  our  certainty  or  belief  about  the  things  which  we  are 
supposed  to  contemplate.  The  reader  may  be  aware  that 
ill  ^y  some  writers  this  element  is  regarded  as  the  subject- 
,\J  inatter  of  the  science.  Hence  it  will  have  to  be  discussed 
:e|  ^*  future  chapter.  As  however  I  do  not  at  all  agree  with 
^j|  ^'ie  opinion  of  the  writers  just  mentioned,  at  least  as  regards 
treating  this  element  as  one  of  primary  importance,  no 
ftu^her  allusion  will  be  made  to  it  here,  but  we  will  pass  o^ 
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at  once  to  a  more  minute  inveatigation  of  that  distinctive 
characteristic  of  certain  classes  of  things  which  was  intro- 
duced to  notice  in  the  last  section. 

In  these  classes  of  things,  which  are  those  with  which 
Probability  is  concerned,  the  fundamental  conception  which 
the  reader  has  to  fix  in  his  mind  as  clearly  as  possible,  ia,  I 
take  it,  that  of  a  aeries.  But  it  is  a  series  of  a  peculiar  kind, 
one  of  which  no  better  compendious  description  can  be  given 
than  that  which  is  contained  in  the  statement  that  it  com- 
bines individual  irregularity  with  aggregate  regularity.  This 
is  a  statement  which  will  probably  need  some  explanation. 
IjCt  U3  recur  to  an  example  of  the  kind  already  alluded  to, 
selecting  one  which  shall  be  in  accordance  with  experience. 
Some  children  will  not  live  to  thirty.  Now  if  this  propo- 
sition ia  to  be  regarded  as  a  purely  indefinite  or,  as  it  would 
be  termed  in  logic,  particular  proposition,  no  doubt  the 
notion  of  a  series  does  not  obviously  present  itself  in  con- 
nection with  it.  It  contains  a  statement  about  a  certain 
unknown  proportion  of  the  whole,  and  that  is  all.  But  it  is 
not  with  these  purely  indefinite  propositions  that  we  shall 
be  concerned.  Let  us  suppose  the  statement,  on  the  con- 
trary, to  be  of  a  numerical  character,  and  to  refer  to  a  given 
proportion  of  the  whole,  and  we  shall  then  find  it  difficult  to 
exclude  the  notion  of  a  series.  We  shall  find  it,  I  think, 
impossible  to  do  so  as  soon  as  we  set  before  us  the  aim  of 
obtaining  accurate,  or  even  moderately  correct  inferences. 
What,  for  instance,  is  the  meaning  of  the  statement  that 
two  children  in  three  fail  to  attain  the  age  of  sixty-three?  It 
certainly  does  not  declare  that  in  any  given  batch  of,  say 
thirty,  we  shall  find  just  twenty  that  fail :  whatever  might- 
be  the  strict  meaning  of  the  words,  this  ia  not  the  imports 
of  the  statement.  It  rather  contemplates  our  examinations 
of  a  large  number,  of  a  long  succession   of  instances,  aniff 
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states  that  in  such  a  succession  we  shall  find  a  numerical 
proportion,  not  indeed  fixed  and  accurate  at  first,  but  which 
tends  in  the  long  run  to  become  so.  In  every  kind  of  ex- 
ample with  which  we  shall  be  concerned  we  shall  find  this 
reference  to  a  large  number  or  succession  of  objects,  or,  as 
we  shall  term  it,  series  of  them. 

A  few  additional  examples  may  serve  to  make  this  plain. 
Let  us  suppose  that  we  toss  up  a  penny  a  great  many 
times ;  the  results  of  the  successive  throws  may  be  conceived 
to  form  a  series.     The  separate  throws  of  this  series  seem  to 
occur  in  utter  disorder ;  it  is  this  disorder  which  causes  oiir 
uncertainty  about  them.     Sometimes  head  comes,  sometimes 
tail  comes ;  sometimes  there  is  a  repetition  of  the  same  face, 
sometimes  not.     So  long  as  we  confine  our  observation  to  a 
few  throws  at  a  time,  the  series  seems  to  be  simply  chaotic. 
But  when  we  consider  the  result  of  a  long  succession  we  find 
a  marked  distinction;  a  kind  of  order  begins  gradually  to 
emerge,  and  at  last  assumes  a  distinct  and  striking  aspect. 
We  find  in  this  case  that  the  heads  and  tails  occur  in  about 
equal  numbers,  that  similar  repetitions  of  different  faces  do 
so  also,  and  so  on.    In  a  word,  notwithstanding  the  individual 
disorder,  an  aggregate  order  begins  to  prevail.     So  again  if 
we  are  examining  the  length  of  human  life,  the  different  lives 
which  fall  under  our  notice  compose  a  series  presenting  the 
same  features.     The  length  of  a  single  life  is  familiarly  un- 
certain, but  the  average  duration  of  a  batch  of  lives  is  be- 

•         .  5'*. 

coming  in  an  almost  equal  degree  familiarly  certain.  The 
l^-rger  the  number  we  take  out  of  any  mixed  crowd,  the 
clearer  become  the  symptoms  of  order,  the  more  nearly  will 
the  average  length  of  each  selected  class  be  the  same. 
These  few  cases  will  serve  as  simple  examples  of  a  property 
^f  things  which  can  be  traced  almost  everywhere,  to  a 
greater  or  less  extent,  throughout  the  whole  field  of  o\rc  e^ 
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necessary  to  point  out  that  we  do  not  imply  tliat  the  objects 
themselves  which  compose  the  series  must  occur  successively 
in  time ;  the  series  may  be  formed  simply  hy  their  coming 
in  succession  under  our  notice,  which  aa  a  matter  of  fact 
they  may  do  in  any  order  whatever.  A  register  of  mortality, 
for  instance,  may  be  made  up  of  deaths  which  took  place 
simultaneously  or  successively;  or  we  might  if  we  pleased 
arrange  the  deaths  in  an  order  quite  distinct  from  either  of 
these.  This  ia  entirely  a  matter  of  indifference;  in  all  these 
cases  the  series,  for  any  purposes  which  we  need  take  into 
account,  may  be  regarded  a-s  being  of  precisely  the  same  de- 
scription. The  objects,  be  it  remembered,  are  given  to  us  in 
nature;  the  order  under  which  we  view  them  is  our  own  pri- 
vate arrangement.  This  is  mentioned  here  simply  by  way  of 
caution,  the  meaning  of  this  assertion  will  become  more  plaia 
in  the  sequel. 

I  am  aware  that  the  word  'aeries'  in  the  application  with. 
which  it  ia  used  here  is  liable  to  some  misconstruction,  but  I 
cannot  find  any  better  word,  or  indeed  any  aa  suitable  in  all 
respects.  As  remarked  above,  the  events  need  not  neces-. 
sarily  have  occurred  in  a  regular  sequence  of  time,  thougb 
they  often  will  have  done  bo.  In  many  cases  {for  instance, 
the  throws  of  a  penny  or  a  die)  they  really  do  occur  in  suc- 
cession; in  other  cases  (for  instance,  the  heights  of  men,  or 
the  duration  of  their  lives),  whatever  may  have  been  the 
order  of  their  actual  occurrence,  they  are  commonly  brought 
imder  our  notice  in  succession  by  being  arranged  in  statistical 
tables.  In  all  cases  alike  our  processes  of  inference  involve 
the  necessity  of  examining  one  after  another  of  the  membera 
which  compose  the  group,  or  at  least  of  being  prepared  to  do 
this,  if  we  are  to  be  in  a  position  to  justify  our  inferences. 
The  force  of  these  considerations  will  come  out  in  the  course 
of  the  investigation  in  Chapter  V. 
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Mr  Leslie  Ellis ^  has  expressed  what  seems  to  me  a  sub- 
stantially similar  view  in  terms  of  genus  and  species,  instead 
of  speaking  of  a  series.  He  says,  "When  individual  cases 
are  considered,  we  have  no  conviction  that  the  ratios  of  fre- 
quency of  occurrence  depend  on  the  circumstances  common 
to  all  the  trials.  On  the  contrary,  we  recognize  in  the  de- 
termining circumstances  of  their  occurrence  an  extraneous 
element,  an  element,  that  is,  extraneous  to  the  idea  of  the 
genus  and  species.  Contingency  and  limitation  come  in  (so 
to  speak)  together ;  and  both  alike  disappear  when  we  con- 
sider the  genus  in  its  entirety,  or  (which  is  the  same  thing) 
in  what  may  be  called  an  ideal  and  practically  impossible 
realization  of  all  which  it  potentially  contains.  If  this  be 
granted,  it  seems  to  follow  that  the  fundamental  principle 
of  the  Theory  of  Probabilities  may  be  regarded  as  included 
in  the  following  statement, — The  conception  of  a  genus 
implies  that  of  numerical  relations  among  the  species  sub- 
ordinated to  it."  As  remarked  above,  this  appears  a  sub- 
stantially similar  doctrine  to  that  explained  in  this  chapter, 
but  I  do  not  think  that  the  terms  genus  and  species  are  by 
any  means  so  well  fitted  to  bring  out  the  conception  of  a 
tendency  or  limit  as  when  we  speak  of  a  series,  and  I  there- 
fore much  prefer  the  latter  expression. 

§  6.  The  reader  will  now  have  in  his  mind  the  con- 
ception of  a  series  of  things  or  events,  about  the  individuals 
of  which  we  know  but  little,  at  least  in  certain  respects, 
whilst  we  find  a  continuall}'^  increasing  uniformity  as  we 
take  larger  numbers  under  our  notice.  This  is  definite 
enough  to  point  out  tolerably  clearly  the  kind  of  things 
with  which  we  have  to  deal,  but  it  is  not  sufficiently  definite 

1  Transactions  of  the  Cambridge      Reprinted  in  the  coUected  edition  of 
Philosophical  Society,  Vol.  ix.  p.  605.      his  writings,  p.  50. 
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for   purposes  of  accurate  thought.     We  must  therefore  at- 
tempt a  Bomewliat  closer  analysis. 

There  are  certain  phrases  bo  commonly  adopted,  as  to 
have  become  part  of  the  technical  vocabulary  of  the  sub- 
ject, such  as  an  'event'  and  the  'way  in  which  it  can 
happen.'  Thus  the  act  of  throwing  a  penny  would  be  called 
an  event,  and  the  fact  of  its  giving  head  or  tail  would  be 
called  the  way  in  which  the  event  happened.  If  we  were 
discussing  tables  of  mortality,  the  former  term  would  de- 
note the  mere  fact  of  death,  the  latter  the  age  at  which 
it  occurred,  or  the  way  in  which  it  was  brought  about, 
or  whatever  else  in  it  might  be  the  particular  circumstance 
under  discussion.  This  phraseology  is  very  convenient,  and 
will  often  be  made  use  of  in  this  work,  but  without  expla- 
nation it  may  lead  to  confusion.  For  in  many  cases  the 
way  in  which  the  event  happens  is  of  such  great  relative 
importance,  that  according  as  it  happens  in  one  way  or 
another   the  event  would  have  a  different  name,  in  Other 

Iwordsj  it  would  not  in  the  two  cases  be  nominally  the  same 
event.  The  phraBe  therefore  will  have  to  be  considerably 
stretched  before  it  will  conveniently  cover  all  the  cases  to 
which  we  may  have  to  apply  it.  If  for  instance  we  were 
contemplating  a  aeries  of  human  beings,  male  and  female, 
it  would  sound  odd  to  call  their  humanity  an  event,  and 
their  sex  the  way  in  which  the  event  happened. 
If  we  recur  however  to  any  of  the  classes  of  objects 
already  referred  to,  we  may  see  our  path  towards  obtaining 
a  more  accurate  conception  of  what  we  want.  It  will  easily 
be  seen  that  in  every  one  of  them  there  is  a  mixture  of 
similarity  and  dissimilarity ;  there  is  a  series  of  events 
which  have  a  certain  number  of  features  or  attributes  in 
common, — without  this  they  would  not  be  classed  together. 
But  there   is  also  a  distinction   existing  amongst  them 
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certain  number  of  other  attributes  are  to  be  found  in  some 
and  are  not  to  be  found  in  others.      In  other  words,  the 
individuals  which  form  the  series  are  compound,  each  being 
made  up  of  a  collection  of  things  or  attributes;  some  of 
these  things  exist  in  all  the  members  of  the  series,  others 
are  found  in  some  only.     So  far  there  is  nothing  peculiar 
to  the  science  of  Probability;  that  in  which  the  distinctive 
characteristic  consists   is  this; — ^that  the   occasional   attri- 
butes, as  distinguished  from  the  permanent,  are  found  on 
an  extended  examination  to  exist  in  a  certain  definite  pro- 
'portion  of  the  whole  number  of  cases.     We  cannot  tell  in 
any  given  instance  whether  they  will  be  found  or  not,  but 
as  we  go  on  examining  more  cases  we  find  a  growing  uni- 
formity.    We  find  that  the  proportion  of  instances  in  which 
they  are  found  to  instances  in  which  they  are  wanting,  is 
gradually  subject  to  less  and  less  variation,  and  approaches 
continually  towards  some  apparently  fixed  value. 

The  above  is  the  most  comprehensive  form  of  description; 
as  a  matter  of  fact  the  groups  will  in  many  cases  take  a 
feu:  simpler  form ;  they  may  appear,  e.  g.  simply  as  a  suc- 
cession of  things  of  the  same  kind,  say  human  beings,  with 
or  without  an  occasional  attribute,  say  that  of  being  left- 
handed.  We  are  using  the  word  attribute,  of  course,  in  its 
widest  sense,  intending  it  to  include  every  distinctive  feature 
that  can  be  observed  in  a  thing,  from  essential  qualities 
down  to  the  merest  accidents  of  time  and  place. 

§7.  On  examining  our  series,  therefore,  we  shall  find 
that  it  may  best  be  conceived,  not  necessarily  as  a  succession 
of  events  happening  in  different  ways,  but  as  a  succession 
of  groups.  These  groups,  on  being  analysed,  are  found  in 
every  case  to  be  resolvable  into  collections  of  substances  and 
attributes.  That  which  gives  its  unity  to  the  succession  of 
groups  is  the  fact  of  some  of  these  substances  or  attributes 
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being  comTnon  to  the  whole  auccesaion ;  that  which  giv&i 
their  distinction  to  the  groups  in  the  succession  is  the  fact 
of  Bome  of  them  containing  oniy  a  portion  of  these  sub- 
stances and  attributes,  the  other  portion  or  portions  being 
occasionally  absent.  So  understood,  our  phraseology  may 
be  made  to  embrace  every  class  of  things  of  which  Proba- 
bility can  take  account. 

§  8.  It  will  be  easily  seen  that  the  ordinary  expre^ion 
(viz.  the  'event,'  and  the  'way  in  which  it  happens')  may  be 
included  in  the  above.  When  the  occasional  attributes  are 
unimportant  the  permanent  ones  are  sufficient  to  fix  and 
appropriate  the  name,  the  presence  or  absence  of  the  others 
being  simply  denoted  by  some  modification  of  the  name  or 
the  addition  of  some  predicate.  We  may  therefore  in  all  such 
cases  speak  of  the  collection  of  attributes  as  'the  event,' — 
the  same  event  essentially,  that  is — only  saying  that  it  (so  as 
to  preserve  its  nominal  identity)  happens  in  different  ways 
in  the  different  cases.  When  the  occasional  attributes  how- 
ever are  important,  or  compose  the  majority,  this  way  of 
speaking  becomes  less  appropriate;  language  is  somewhat 
strained  by  our  implying  that  two  extremely  different  assem- 
blages are  in  reality  the  same  event,  with  a  difference  only 
in  its  mode  of  happening.  The  phrase  is  however  a  very 
convenient  one,  and  with  this  caution  against  its  btjing  mia- 
understood,  it  will  frequently  be  made  use  of  here. 

§  9.  A  series  of  the  above-mentioned  kind  is,  I  ap- 
prehend, the  ultimate  basis  upon  which  all  the  rules  of 
Probability  must  be  based.  It  is  essential  to  a  clear  com- 
prehension of  the  subject  to  have  carried  our  analysis  up. 
to  this  point,  but  any  attempt  at  further  analysis  into  the 
intimate  nature  of  tlie  events  composing  the  series,  is  not 
required.  It  is  altogether  unnecessary,  for  instance,  to  form 
any  opinion  upon  the  questions  discussed  in  metaphysics  aa 
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to  the  independent  existence  of  substances.  We  have  dis- 
covered, on  examination,  a  series  composed  of  groups  of 
substances  and  attributes,  or  of  attributes  alone.  At  such 
a  series  we  stop,  and  thence  investigate  our  rules  of  infer- 
ence; into  what  these  substances  or  attributes  would  them- 
selves be  ultimately  analysed,  if  taken  in  hand  by  the 
psjehologist  or  metaphysician,  it  is  no  business  of  ours  to 
enquire  here. 

§  10.  The  stage  then  which  we  have  now  reached  is  • 
that  of  having  discovered  a  quantity  of  things  (they  prove 
to  be  groups  on  analysis)  which  are  capable  of  being  clas- 
sified together,  and  are  best  regarded  as  a  series.  The  dis- 
tinctive peculiarity  of  this  series  is  our  finding  in  it  an 
order,  gradually  emerging  out  of  disorder,  and  showing  in 
time  a  marked  and  unmistakeable  uniformity.  The  impres- 
sion which  may  possibly  be  derived  from  the  description 
of  such  a  series,  and  which  the  reader  will  probably  already 
entertain  if  he  have  studied  Probability  before,  is  that  the 
gradual  evolution  of  this  order  is  indefinite,  and  its  approach 
therefore  to  perfection  unlimited.  And  many  of  the  exam- 
ples commonly  selected  certainly  tend  to  confirm  such  an 

•  

unpression.  But  in  reference  to  the  theory  of  the  subject 
It  is,  I  am  convinced,  an  error,  and  one  liable  to  lead  to 
much  confusion. 

The  lines  which  have  been  prefixed  as  a  motto  to  this 
work,  "So  careful  of  the  type  she  seems,  so  careless  of  the 
single  life,"  are  soon  after  corrected  by  the  assertion  that 
the  type  itself,  if  we  regard  it  for  a  long  time,  changes, 
and  then  vanishes  and  is  succeeded  by  others.  So  in  Pro- 
bability; that  uniformity  which  is  found  in  the  long  run, 
and  which  presents  so  great  a  contrast  to  the  individual 
disorder,  though  durable  is  not  everlasting.  Keep  on  watch- 
ing it  long  enough,  and  it  will  be  found  almost  invariably  to 


'  irreclucible  ^^| 
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fluctuate,  and  in  time  may  prove  as  utterly  i 
rule,  and  therefore  as  incapable  of  prediction,  as  the  indi- 
vidual cases  themselves.  The  full  bearing  of  this  fact  upon 
the  theory  of  the  subject,  aud  upon  certain  common  modes 
of  calculation  connected  with  it,  will  appear  more  fully  ia 
some  of  the  following  chapters;  at  present  we  wilt  confine 
ourselves  to  very  briefly  estabiisliing  and  illustrating  it. 

Let  us  talte,  for  example,  the  average  duration  of  life. 
This,  provided  our  data  are  sufficiently  extensive,  is  known 
to  be  tolerably  regular  and  uniform.  Tliis  has  been  already- 
indicated  in  tlie  preceding  sections,  and  is  a  truth  indeed 
of  which  the  popular  mind  has  a  tolerably  clear  gi'asp  at  the 
present  day.  But  a  very  little  consideration  will  show  that 
there  may  be  a  superior  as  well  as  an  inferior  limit  to 
the  extent  within  which  this  uniformity  can  be  obser\'ed; 
in  other  words  whilst  we  may  fall  into  error  by  taking  too 
few  instances  we  may  also  fail  in  our  aim,  though  in  a 
very  ditferent  way  and  from  different  reasons,  by  taking 
too  many.  At  the  present  time  the  average  duration  of  life 
in  England  may  be,  say  thirty;  but  a  century  ago  it  was 
decidedly  less ;  several  centuries  ago  it  was  presumably  very 
much  less ;  whilst  if  we  possessed  statistics  referring  to  a  still 
earlier  population  of  the  country  we  should  probably  find  that 
there  has  been  since  that  time  a  still  more  marked  improve- 
ment. What  may  be  the  future  tendency  no  man  can  say  for 
certain.  It  may  bo,  and  we  hope  will  be  the  case,  that 
owing  to  sanitary  and  other  improvements,  the  duration  of 
life  will  go  on  increasing  steadily ;  it  is  at  least  conceivable, 
though  doubtless  incredible,  that  it  should  do  so  without 
limit.  On  the  other  hand,  this  duration  might  gradually 
tend  towards  some  fixed  length.  Or,  again,  it  is  perfectly 
possible  that  future  generations  might  prefer  a  short  and 
a  merry  life,  and  therefore  reduce  their  average.     The  dura- 
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tion  of  life  cannot  but  depend  to  some  extent  upon  the 
general  tastes,  habits  and  employments  of  the  people,  that 
is  upon  the  ideal  which  they  consciously  or  unconsciously  set 
before  them,  and  he  would  be  a  rash  man  who  should 
undertake  to  predict  what  this  ideal  will  be  some  centuries 
hence.  All  that  it  is  here  necessary  however  to  indicate  is, 
that  this  uniformity  (as  we  have  hitherto  called  it,  in  order 
to  mark  its  relative  character)  has  varied,  and,  under  the 
influence  of  future  eddies  in  opinion  and  practice,  may  vary 
still ;  and  this  to  any  extent,  and  with  any  degree  of  irregu- 
larity. To  borrow  a  term  from  Astronomy,  we  find  our 
uniformity  subject  to  what  might  be  called  an  irregular 
secular  variation. 

§  11.     The  above  is  a  fair  typical  instance.     If  we  had 
taken  a  less  simple  feature  than  the  length  of  life,  or  one 
less  closely  connected  with  what  may  be  called  by  compari- 
son the  great  permanent  uniformities  of  nature,  we  should 
have  found  the  peculiarity  under  notice  exhibited  in  a  far 
more  striking  degree.     The  deaths  from  small-pox,  for  ex- 
ample, or  the  instances  of  duelling  or  accusations  of  witch- 
craft, if  examined  during  a  few  successive  years,  might  have 
shown  a  very  tolerable  degree  of  uniformity.     But  these  uni- 
formities have  risen  probably  from  zero ;  after  various  and 
very  great  fluctuations  seem  tending  towards  zero  again,  at 
least  in  this  country ;  and  may,  for  anything  we  know,  un- 
dergo still  greater  fluctuations  in  future.      Now  these  ex- 
'        aniples  must  be  regarded  as  being  only  extreme  ones,  and 
j        Dot  8uch  very  extreme  ones,  of  what  is  the  almost  universal 
rule  in  nature.     I  shall  endeavour  to  show  that  even  the  few 
apparent  exceptions,  such  as  the  proportions  between  male 
and  female  births,  &c.,  may  not  be,  and  probably  in  reality 
are  not,  strictly  speaking,  exceptions.     A  type  that  is,  in  the 
fullest  sense  of  the  words,  persistent  and  invariable  is  scarcely 
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to  be  found  in  nature.  The  full  import  of  this  conclusion 
will  be  seen  in  future  chapters.  Attention  is  only  directed 
here  to  the  important  inference  that,  although  statistics  are 
notoriously  of  no  value  unless  they  are  in  sufficient  numbers, 
yet  it  does  not  follow  but  that  in  certain  cases  we  may  have 
too  many  of  them.  If  they  are  made  too.  extensive,  they 
may  again  fall  short,  at  least  for  any  particular  time  or  place, 
of  their  greatest  attainable  accuracy. 

§  12.  These  natural  uniformities  then  are  found  at 
length  to  be  subject  to  fluctuation.  Now  contrast  with  them 
any  of  the  uniformities  aflforded  by  games  of  chance ;  these 
latter  seem  to  show  no  trace  of  secular  fluctuation,  however 
long  we  may  continue  our  examination  of  them.  Criticisms 
will  be  offered,  in  the  course  of  the  following  chapters,  upon 
some  of  the  common  attempts  to  prove  db  priori  that  there 
must  be  this  fixity  in  the  uniformity,  but  of  its  existence 
there  can  scarcely  be  much  doubt.  Pence  give  heads  and  tails 
equally  often  now,  as  th«y  did  when  they  were  first  tossed, 
and  as  we  believe  they  will  continue  to  do,  so  long  as  the 
present  order  of  things  continues.  The  fixity  of  these  uni- 
formities may  not  be  as  absolute  as  is  commonly  supposed, 
but  no  amount  of  experience  which  we  need  take  into  ac- 
count is  likely  in  any  appreciable  degree  to  interfere  with 
them.  Hence  the  contrast,  that,  whereas  natural  uniformities 
at  length  fluctuate,  those  aflforded  by  games  of  chance  seem 
fixed  for  ever. 

§  13.  Here  then  are  series  apparently  of  two  different 
kinds.  They  are  alike  in  their  initial  irregularity,  alike  in 
their  subsequent  regularity;  it  is  in  what  we  may  term 
their  ultimate  form  that  they  begin  to  diverge  from  one 
another.  The  one  tends  without  any  irregular  variation 
towards  a  fixed  numerical  proportion  in  its  uniformity;  in 
the  other  the  uniformity  is  found  at  last  to  fluctuate,  and 
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to  fluctuate,  it  may  be,  in  a  manner  utterly  irreducible  to 
rule. 

As  this  chapter  is  intended  to  be  little  more  than  ex- 
planatory and  illustrative  of  the  foundations  of  the  science, 
the  remark  may  be  made  here  (for  which  subsecjucnt  justi- 
fication will  be  offered)  that  it  is  in  the  case  of  series  of  the 
-former  kind  only  that  we  are  able  to  make  anything  which 
'  can  be  interpreted  into  strict  scientific  inferences.  We  shall 
be  able  however  in  a  general  way  to  see  the  kind  and  extent 
of  error  that  would  be  committed  if,  in  any  example,  we  were 
to  substitute  an  imaginary  series  of  the  former  kind  for  any 
actual  series  of  the  latter  kind  which  experience  may  present 
to  us.  The  two  series  are  of  course  to  be  as  alike  as  possible 
in  all  respects,  .except  that  the  variable  uniformity  has  been 
replaced  by  a  fixed  one.  The  difference  then  between  them 
would  not  appear  in  the  initial  stage,  for  in  that  stage  the 
distinctive  characteristics  of  the  series  of  Probability  are  not 
apparent ;  all  is  there  irregularity,  and  it  would  be  as  impos- 
sible to  show  that  they  were  alike  as  that  they  were  dif- 
ferent ;  we  can  only  say  generally  that  each  shows  the  same 
kind  of  irregularity.  Nor  would  it  appear  in  the  subsequent 
stage,  for  the  real  variability  of  the  uniformity  has  not  for 
some  time  scope  to  make  itself  perceived.  It  would  only  be 
in  what  we  have  called  the  ultimate  stage,  when  we  suppose 
the  series  to  extend  for  a  very  long  time,  that  the  difference 
would  begin  to  make  itself  felt\  The  proportion  of  persons, 
for  example,  who  die  each  year  at  the  'age  of  six  months  is, 
when  the  numbers  examined  are  on  a  small  scale,  utterly 
irregular;  it  becomes  however  regular  when  the  numbers 
examined  are  on  a  larger  scale ;  but  if  we  continued  our  ob- 

1  We  miglit  express  it  thus : — a  number  wiU  display  it ;  but  it  takes 
few  instances  are  not  sufficient  to  a  very  great  number  to  establish  that 
display  a  law  at  all ;  a  considerable      a  change  is  taking  place  in  the  law. 

T.  ^ 
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servation  for  a  very  great  length  of  time,  or  over  a  very 
great  extent  of  country,  we  should  find  this  reguhirity  itseJf 
changing  in  an  irregular  way.  The  substitution  just  men-- 
tioued  is  really  equivalent  to  saying,  Let  U3  assume  that  tlie 
regularity  ia  fixed  and  permanent.  It  is  making  a  hypo- 
theMis  which  may  nut  be  altogether  consistent  with  fact,  b«it 
which  is  forced  upon  us  for  the  purpose  of  securing  pre- 
cision of  statement  and  de£aitiou. 

§  14.     The  full  meaning  and  bearing  of  such  a  substi- 
tution will  only  become  appsireut  in  some  of  the  subsequent 
chapters,  but  it  may  be  pointed  out  at  once  that  it  is  in  tliis 
way  only  that  we  can  introduce   strictly  the  notion  of    a   , 
'limit'  into  onr  account  of  the  matter,  at  any  rate  in  refer- 
ence to  many  of  the  applications  of  the  subject  to  purel/ 
statistical    enquiries.     We   say   that    a    certain   proportioi* 
begins-  to  prevail  among  the  events  lq  the  long  run;  but 
then  on  looking  closer  at  the  facts  we  find  that  we  have  ^ 
express  ourselves  hypothetically,  and  to  say  that  if  present 
circumstances  remain  aa  they  are,  the  long  run  will  show  its 
characteristics  without  disturbance.     When,  as  is  often  the-     ' 
case,  we  know  nothing  accurately  of  the  circumstances  by    i 
which  the  succession  of  events  is  brought  about,  but  have 
strong  reasons  to  suspect  that  these  circumstances  are  likely 
to  undergo  some  change,  there  ia  really  nothing  else  to  be 
done.     We  can  only  introduce  the  conception  of  a  limit,  to- 
wards which  the  numbers   are  tending,  by  assuming  that 
these  circumstances  do  not  change;  in  other  words,  by  sub- 
stituting a  series  with  a  fixed  uniformity  for  the  actual  one 
with  the  varying  uniformity', 

'  ThematlifimBiticianiimyillnetrate  ellipse'  in  astronomy.    In  tlie  ciLaea 

the  nature  of  tliia  aubstitutian  by  the  in  wiieh  these  oonoeptiona  are  mads 

aiuiiogies  of  the  'cirule  iil  curvature'  UEe  of  we  have  a  phcDomeiioD  wbicb 

in  (jeometrj,  aud  the  -iUHlantaucioiia  is    tontinuouslj   varying   and    ^so 
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§  15.  If  the  reader  will  study  the  following  example, 
one  well  known  to  mathematicians  under  the  name  of  the 
Petersburg'  problem,  he  will  find  that  it  serves  to  illustrate 
several  of  the  considerations  mentioned  in  this  chapter.  It 
serves  especially  to  bring  out  the  facts  that  the  series  with 
^hich  we  are  concerned  must  be  regarded  as  indefinitely 
extensive  in  point  of  number  or  duration ;  and  that  when  so 
regarded  certain  series,  but  certain  series  only  (the  one  in 
question  being  a  case  in  point)  take  advantage  of  the  indefi- 
iiite  range  to  keep  on  producing  individuals  in  it  whose 
deviation  from  the  average  has  no  finite  limit  whatever; 
.  When  rightly  viewed  it  is  a  very  simple  problem,  but  it  has 
:  given  rise,  at  one  time  or  another,  to  a  good  deal  of  confu- 
8ion  and  perplexity. 

The  case  is  this : — a  penny  is  tossed  up ;  if  it  gives  head 

I  receive  two  shillings;  if  heads  twice  running  four  shillings; 

^  heads  three  times  runnipg  eight  shillings,  and  so  on ;  the 

amount  to  be  received  doubling  every  time  that  a  fresh  head 

succeeds.    In  a  word,  I  am  to  go  on  as  long  as  it  continues 

to  give  heads,  to  regard  this  succession  as  a  *turn*  or  set, 

and  then  take  another  turn,  and  so  on ;  and  for  each  turn  I 

am  to  receive  a  payment.     However  many  times  head  may 

le  given  in  succession,  the  number  of  shillings  I  may  claim 

is  found  by  multiplying  two  by  itself  that  number  of  times. 

Here  then  is  a  series  formed  by  a  succession  of  throws.     We 

will  assume, — what  many  persons  will  consider  to  admit  of 

demonstration,  and  what  certainly  experience  confirms  within 

considerable  limits, — ^that  the  rarity  of  these  'runs'  of  the 

changing  its  rate  of  variation.    We  *  So  caUed  from  its  first  appearing 

take  it  at  some  given  moment,  sup-  in  the  Commentarii  of  the  Petersburg 

pose  its  rate  at  that  moment  to  be  Academy ;  a  variety  of  notices  upon 

fixed,  and  then  complete  its  career  it  wiU  be  found  in  Mr  Todhimter^s 

on  that  supposition.  History  of  the  theory  of  Probability, 

2—2 
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same  face  is  in  direct  proportion  to  the  amount  I  receive  foe 
tbera  wheu  tUey  do  occur.  In  other  words,  if  we  regard  onlj^ 
the  occasions  on  which  I  receive  payments,  we  shall  find  that 
every  other  time  I  get  two  shillings,  once  in  four  times  I  get 
four  ahilliDgs,  once  in  eight  times  eight  shillings,  and  so  on 
without  any  end.  The  question  is  then  asked,  what  ought  M 
to  pay  for  this  privilege?  At  the  risk  of  a  slight  anticipa- 
tion of  the  results  of  a  subsequent  chapter,  we  may  assume 
that  this  is  equivalent  to  asking,  what  amount  paid  eacfc 
time  would  on  the  average  leave  me  neither  winner  do3 
loser  ?  In  other  words,  what  is  the  average  amount  I  shoulci 
receive  on  the  above  terms?  Theory  pronounces  that  ^ 
ought  to  give  an  infinite  sum,  that  is,  that  no  finite  saum 
however  great,  would  be  an  adequate  equivalent.  And  thl^ 
is  really  quite  intelligible.  There  is  a  aeries  of  indefioit  - 
length  before  me,  and  the  longer  I  continue  to  work  it  tb  ■ 
richer  are  my  returns,  and  this  without  any  limit  whateve* 
It  is  true  that  the  very  rich  hauls  are  extremely  rare,  bu— 
stdl  they  do  come,  and  when  they  come  they  make  it  up  b^ 
their  greater  richness.  On  every  occasion  on  which  peopl* 
have  devoted  themselves  to  the  pursuit  in  question,  tbeji 
made  acquaintance,  of  course,  with  but  a  limited  portion  ol 
this  series ;  but  the  series  on  which  we  base  our  calculation 
is  unlimited;  and  the  inferences  usually  drawn  as  to  the 
sum  which  ought  in  the  long  run  to  be  paid  for  the  privilege 
in  question  are  in  perfect  accordance  with  this  supposition. 

The  common  form  of  objection  is  given  in  the  reply,  thai 
so  far  from  paying  an  infinite  sum,  no  sensible  man  woulc 
give  anything  approaching  to  £.50  for  such  a  chance.  Pro 
bably  not,  because  no  man  would  see  enough  of  the  series  t< 
make  it  worth  his  while.  Wbat  most  persons  form  thei 
practical  opinion  upon,  is  such  small  portions  of  the  serie 
as  tbey  have  actually  seen  or  can  reasonably  expect.     Noi 
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in  any  such  portion,  say  of  100  turns,  the  longest  succession 
of  heads  would  not  amount  on  the  average  to  more  than  seven 
or  eight.  This  is  observed,  but  it  is  forgotten  that  the  for- 
mula which  produced  these,  would,  if  it  had  greater  scope, 
keep  on  producing  better  and  better  ones  without  any  limit. 
Hence  it  arises  that  some  persons  are  perplexed,  because  the 
conduct  they  would  adopt,  in  reference  to  the  curtailed  por- 
tion of  the  series  which  they  are  practically  likely  to  meet 
with,  does  not  find  its  justification  in  inferences  which  are 
necessarily  based  upon  the  series  in  the  completeness  of  its 
infinitude.  The  problem  will  have  to  be  referred  to  again 
in  a  future  chapter. 


CHAPTER  11. 

FURTHER  DISCUSSION  UPON  THE  NATURE  OF  THE  SERIES 
MENTIONED  IN  THE  LAST  CHAPTER. 

§  1.  In  the  course  of  the  last  chapter  the  nature  of  a  par- 
ticular kind  of  series,  that  namely,  which  must  be  considered 
to  constitute  the  basis  of  the  science  of  Probability,  has  re- 
ceived a  sufficiently  general  explanation  for  the  preliminary 
purpose  of  introduction.  One  might  indeed  say  more  than 
this,  for  the  characteristics  which  were  there  pointed  out  are 
really  sufficient  in  themselves  to  give  a  fair  general  idea  of 
the  nature  of  Probability,  and  of  the  sort  of  problems  with 
which  it  deals.  But  in  the  concluding  paragraphs  an  indi- 
cation was  given  that  the  series  of  this  kind,  as  they  actu- 
ally occur  in  nature  or  as  the  results  of  more  or  less  artificial 
production,  are  seldom  or  never  found  to  occur  in  such  a 
simple  form  as  might  possibly  be  expected  from  what  had 
previously  been  said ;  but  that  they  are  almost-  always  seen 
to  be  associated  together  in  groups  after  a  somewhat  com- 
plicated fashion.  A  fuller  discussion  of  this  topic  must  now 
be  undertaken. 

We  will  take  for  examination  an  instance  of  a  kind  with 
which  the  investigations  of  Quetelet  will  have  served  to 
familiarize  some  readers.  Suppose  that  we  measure  the 
heights  of  a  great  many  adult  men  in  any  town  or  country. 
These  heights  will  of  course  lie  between  certain  extremes  in 
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each  direction,  aod  if  we  continue  to  accumulate  our  mea- 
sures it  will  be  found  that  they  tend  to  lie  continuously 
between  these  extremes;  that  is  to  say,  that  under  those 
circumstances  no  intermediate  height  will  be  found  to  be 
permanently  unrepresented  in  such  a  collection  of  measure- 
ments. Now  suppose  these  heights  to  be  marshalled  in  the 
order  of  their  magnitude.  What  we  always  find  is  some- 
thing of  the  following  kind ; — about  the  middle  point  be- 
tween the  extremes,  a  large  number  of  the  results  will  be 
found  crowded  together:  a  little  on  each  side  of  this  point 
there  will  still  be  an  excess,  but  not  to  so  great  an  extent ; 
and  so  on,  in  some  diminishing  scale  of  proportion,  until  as 
we  get  towards  the  extreme  results  the  numbers  thin  off  and 
become  relatively  exceedingly  small. 

The^  point  to  which  attention  is  here  directed  is  not  the 
mere  fact  that  the  numbers  thus  tend  to  diminish  from  the 
middle  outwards,  but,  as  will  be  more  fully  explained  di- 
rectly, the  law  according  to  which  this  progressive  diminution 
takes  place.  The  word  'law*  is  here  used  in  its  mathema- 
tical sense,  to  express  the  formula  connecting  together  the 
two  elements  in  question,  namely,  the  height  itself,  and  the 
relative  number  that  are  found  of  that  height.  We  shall 
have  to  enquire  whether  one  of  these  elements  is  a  function 
of  the  other,  and,  if  so,  what  function. 

§  2.  After  what  was  said  in  the  last  chapter,  it  need 
hardly  be  insisted  upon  that  the  interest  and  significance  of 
such  investigations  as  these  are  almost  entirely  dependent 
upon  the  statistics  being  very  extensive.  In  one  or  other  of 
Quetelet's  works  on  Social  Physics*  will  be  found  a  selection 
of  measurements  of  almost  every  element  which  the  physical 
frame  of  man  can  furnish : — his  height,  his  weight,  the  mus- 

1  Essai  de  Physique  Sqciale,  1869.    Anthropometric,  1870. 
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cular  power  of  various  limbs,  the  dimensions  of  almost  ever  ^ 
part  and  organ,  and  so  on.     Some  of  the  most  extensive  cz 
these  express  the  heights  of  25,000  Federal  soldiers  from  th- 
Army  of  the  Potomac,  and  the  circumferences  of  the  chest 

•  

of  5738  Scotch  militia  men  taken  some  years  ago.  Thos^- 
who  wish  to  consult  a  large  repertory  of  such  statistics  catB 
not  be  referred  to  any  better  sources  than  to  these  and  oth^ 
works  by  the  same  author. 

Interesting  and  valuable,  however,  as  are  Qu§telet's  sta. 
tistical  investigations  (and  much  of  the  importance  nov 
deservedly  attached  to  such  enquiries  is,  doubtless,  owin^ 
more  to  his  efforts  tlian  to  those  of  any  other  person),  I  caa- 
not  but  feel  convinced  that  there  is  much  in  what  he  ha- 
written  upon  the  subject  which  is  erroneous  and  confusing  a- 
regards  the  foundations  of  the  science  of  Probability,  and  th-^ 
philosophical  questions  which  it  involves.  These  errors  bt* 
not  by  any  means  confined  to  him,  but  for  various  reason, 
they  will  be  better  discussed  in  the  form  of  a  criticism  of  hL 
explicit  or  implicit  expression  of  them,  than  in  any  more  in- 
dependent way. 

§  3.  In  the  first  place  then,  he  always,  or  almost  always 
assumes  that  there  can  be  but  one  and  the  same  law  of  ar* 
rangement  for  the  results  of  our  observations,  measurements 
and  so  on,  in  these  statistical  enquiries \  That  is,  he  as 
sumes  that  whenever  we  get  a  group  of  such  magnitudes 
clustering  about  a  mean,  and  growing  less  frequent  as 
they  depart  from  that  mean,  we  shall  find  that  this  di- 
minution  of  frequency  takes  place   according  to   one   in- 

1  About  the  only  exception  that  say,  out  of  any  largo  total,  the  num<i 

he  makes,  so  far  as  I  am  aware,  is  bers  of  those  who  are  equally  in 

that  of  our  weights  ;  which  are  cer-  excess  and  in  defect  of  the  mean,  by 

tainly  not  distributed  symmetrically  any  given  amount,  are  by  no  means 

according  to  his  figures ;  that  is  to  equal. 
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variable  law,  whatever  may  be  the  nature  of  these  mag- 
wtudes,  and  whatever  the  process  by  which  they  may  have 
l>een  obtained. 

That  such  a  uniformity  as  this  should  prevail  amongst 
many  and  various  classes  of  phenomena  would  probably  seem 
surprising  in  any  case.  But  the  full  significance  of  such  a 
to  as  this  (if  indeed  it  be  a  fact)  only  becomes  apparent 
vhen  attention  is  directed  to  the  profound  distinctions  in  the 
iiature  and  origin  of  the  phenomena  which  are  thus  supposed 
*o  be  harmonized  by  being  brought  under  one  comprehensive 
principle.  This  will  be  better  appreciated  if  we  take  a  brief 
glance  at  some  of  the  principal  classes  into  which  the  things 
^ith  which  Probability  is  chiefly  concerned  may  be  divided. 
■ftese  are  of  a  three-fold  kind. 

§1  In  the  first  place  there  are  the  various  combina- 
tions, and  runs  of  luck,  afforded  by  games  of  chance.  Sup- 
pose a  handful,  consisting  of  ten  coins,  were  tossed  up  a 
peat  many  times  in  succession,  and  the  results  were  tabu- 
^ted.  What  we  should  obtain  would  be  something  of  the 
following  kind.  In  a  certain  proportion  of  cases,  and  these 
^he  most  numerous  of  all,  we  should  find  that  we  got  five 
^6ads  and  five  tails ;  in  a  somewhat  less  proportion  of  cases 
^6  should  have,  as  equally  frequent  results,  four  heads  six 
^ils,  and  four  tails  six  heads;  and  so  on  in  a  continually 
^Daiuishing  proportion  until  at  length  we  came  down,  in  a 
^17  small  relative  number  of  cases,  to  nine  heads  one  tail, 
^^  nine  tails  one  head;  whilst  the  least  frequent  results 
possible  would  be  those  which  gave  all  heads  or  all  tails\ 
Sere  the  statistical  elements  under  consideration  are,  as 
^gards  their  origin  at  any  rate,  optional  or  brought  about 

^  every  mathematician  knows,  cessive  terms  of  the  expansion  of 
*^«  relative  numbers  of  each  of  these  (1  +  lf\  viz.  1,  10,  45,  120,  210, 262, 
possible  throws  are  given  by  the  sue-      210, 120,  46,  10,  1. 
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by  human  clioice.  They  would,  therefore,  be  ci 
described  as  being  mainly  artificial,  but  their  resi 
mately  altogether  a  mattc-r  of  chance. 

Again,  in  the  second  place,  we  might  take  the 
meaaiirements  of  a  great  many  natural  objects  t 
to  the  same  genus  or  class ;  such  as  the  cases,  aJn 
ferred  to,  of  the  heights,  or  other  characteristics 
habitants  of  any  district.  Here  human  volition  or  int 
vention  of  any  kind. seem  to  have  little  or  nothinf 
with  the  matter.  It  is  optional  with  us  to  collect  th 
Bures,  but  the  things  measured  are  quite  outside  our  c( 
trol.  They  would  therefore  he  commonly  described 
being  altogether  the  production  of  nature,  and  it  woi 
not  be  supposed  that  in  strictness  chance  had  anythi 
whatever  to  do  witb  the  matter. 

In  the  third  place,  the  result  at  which  we  are  aimi 
may  be  some  fixed  magnitude,  one  and  the  same  in  ea 
of  our  successive  attempts,  so  that  if  our  measuremei 
were  rigidly  accurate  we  should  merely  obtain  the  sai 
result  repeated  over  and  over  again.  But  since  all  i 
methods  of  attaining  our  aims  are  practically  subject 
innumerable  imperfections,  the  results  actually  obtain 
will  depart  more  or  less,  in  almost  every  case,  from  t 
real  and  fixed  value  which  we  are  trj-ing  to  secure.  Th 
will  be  sometimes  more  wide  of  the  mark,  sometimes  L 
80,  the  worse  attempts  being  of  coui-se  the  less  freque 
If  a  man  aims  at  a  target  he  wiii  seldom  or  never  bit 
precisely  in  the  centre,  but  his  good  shots  will  be  moi 

'  That  ia  tbej  mil  be  mors  cEensely  ceBsiielj  Issb.     The  actual  man 

BggrEgBtad.    IS  a  space  the  size  I?/ the  of  sliots  which  strike  the  bnllV 

buU'i-eye  be  examined  in  eaob  soo-  will  not  he  the  greatest,  ninoeitaoi 

oeaaive  oirole,   the  nnmbur  of  shot  so  much  less  surface  than  any  of 

marlca  which  it  eoDtaine  will  be  aiiii-  other  ciiolea. 
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numerous  than  his  bad  ones.  Here  again,  then,  we  have 
a  series  of  magnitudes  clustering  about  a  mean,  but  pro- 
duced in  a  very  diflferent  way  from  those  of  the  last  two 
cases.  In  this  instance  the  elements  would  be  commonly 
r^arded  as  only  partially  the  results  of  human  volition, 
and  chance  therefore  as  being  only  a  co-agent  in  the  effects 
produced. 

Other  classes  of  things,  besides  those  alluded  to  above, 
anight  readily  be  given.  These  however  are  the  ones  about 
vliich  the  most  extensive  statistics  are  obtainable,  or  to 
wUch  the  most  practical  importance  and  interest  are  at- 
Wed.  The  profound  distinctions  which  separate  their 
origin  and  character  are  obvious.  If  they  all  really  did 
display  precisely  the  same  law  of  variation  it  would  be  a 
Jnost  remarkable  fact,  pointing  doubtless  to  some  deep- 
seated  identity  underlying  the  vslrious  ways,  apparently 
80  widely  distinct,  in  which  they  had  been  brought  about. 
"Hie  questions  now  to  be  discussed  are ;  Is  it  the  case, 
^th  any  considerable  degree  of  rigour,  that  only  one  law 
of  distribution  does  really  prevail  ?  and,  in  so  far  as  this 
^80,  how  does  it  come  to  pass  ? 

§  5,  In  support  of  an  affirmative  answer  to  the  former 
of  these  two  questions,  several  different  kinds  of  proof  are, 
<*inight  be,  offered. 

(I.)  For  one  means  we  may  make  a  direct  appeal  to 
^rience,  by  collecting  sets  of  statistics  and  observing 
^nat  is  their  law  of  distribution.  As  remarked  above,  this 
f^  been  done  in  a  great  variety  of  cases,  and  in  some 
stances  to  a  very  considerable  extent,  by  Quetelet  and 
others.  His  researches  have  made  it  abundantly  convincing 
^t  many  classes  of  things  and  processes,  differing  widely 
^  their  nature  and  origin,  do  nevertheless  appear  to  con- 
«^nn  ^tij  a  considerable  degree  of  accuracy  to  one  and  the 
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same'  law.      At  least   this  is   made  plain   for  the   more 


1  Commonly  called  the  eiponential 
taw ;  its  eqaatioQ  being  of  tbe  form 
y=Ae^^,  The  curve  corrasponding 
to  it  cuts  the  aiia  of  y  al  right 
angles  {expressing  the  (act  that  near 
the  mean  there  are  a  large  num- 
ber of  values  approximately  eqnal ; 
after  a  time  it  begins  to  slope  away 
rapidly  towards  the  axis  of  z  (eipresa- 
ing  the  fact   that  the  results   eoon 

recede  from  the  mean) ;  and  the  axis 


of  z  is  an  asymptote  in  both  direa< 
tions  (expressing  the  fact  that  so 
magnitade,  however  remote  from  tfav 
mean,  is  strictly  impossible  ;  that  is, 
ever;  deviation,  however  eiceaaiTei 
will  have  to  be  enconntered  at  length 
within  the  range  of  a  snfficiently  long 
experience).  The  curve  is  obvionsl; 
symmetrical,  expressing  the  fact  that 
ei^ual  deviations  from  the  mean,  in 
excess  and  in  detect,  tend  to  oorar 
equally  often  in  the  long  nm. 


A  Tongh  graphic  representation  of 
the  curve  is  given  above.  For  the 
beoefit  of  those  uptamiliftr  with 
mathematics  one  or  two  brief  remarks 
may  be  here  appended  concerning 
some  of  its  properties.  (1)  It  must 
not  be  supposed  that  all  specimens 
of  the  curve  are  similar  to  one  another. 
The  dotted  lines  are  equally  specimens 
of  it.  In  fact,  by  varying  the  essen- 
tially arbitrary  liuits  in  which  x  and 
jf  are  respectively  estimated,  we  may 
mate  the  vertex  of  the  curve  as  ob- 
tuse or  as  ocnte  as  we  please.  This 
consideration  is  of  importance  ;  for 
it  reminds  us  that,  by  vaiying  one  of 
these  arbitrary  onita,  we  could  get  an 
'  exponential  cnrve '  which  should 
tolerably  closely  resemble  any  other 


given  cnrve  of  error,  provided  thai 
this  latter  recognized  and  was  (oimd< 
ed  upon  the  assumption  that  eztrem« 
divergences  were  eicesaively  rare. 
Hence  it  would  be  difBoult,  by  mero 
observation,  to  prove  that  the  law  ot 
error  in  any  given  case  was  not  ax< 
ponential;  unless  the 'statistioa  wan 
very  extensive,  or  the  actual  rsBoItl 
deported  considerably  from  the  rapt*. 
nential  form.  {2)  It  is  quite  impoa- 
sibls  by  any  graphic  representalicni 
to  give  an  adequate  idea  of  the  nmni 
sive  rapidity  with  which  the  <nir*a 
after  a  time  approaohes  the  axis  of  ■• 
At  the  point  S,  on  our  Male,  the  onm 
would  approach  within  the  11  f  I  mm 
thousandth  part  of  an  inoh  from  tlw 
axis  ot  z,  a  diatance  whioli  on^  a  Toy 
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central  values,  for  those  that  is  which  are  situated  most 
nearly  about  the  mean.  With  regard  to  the  extreme  values 
there  is,  on  the  other  hand,  some  difficulty.  For  instance 
in  the  arrangements  of  the  heights  of  a  number  of  men, 
these  extremes  are  rather  a  stumbling-block ;  indeed  it  has 
been  proposed  to  reject  them  from  both  ends  of  the  scale 
on  the  plea  that  they  are  monstrosities,  the  fact  being  that 
their  rel^^tive  numbers  do  not  seem  to  be  by  any  means 
those  which  theory  would  assign'.  Such  a  plan  of  rejection 
is  however  quite  unauthorized,  for  these  dwarfs  and  giants 
are  born  into  the  world  like  their  more  normally  sized 
brethren,  and  have  precisely  as  much  right  as  any  others 
to  be  included  in  the  formulae  we  draw  up. 

Besides  the  instance  of  the  heights  of  men,  other  classes 
of  observations  of  a  somewhat  similar  character  have  been 
already  referred  to  as  collected  and  arranged  by  Quetelet. 
From  the  nature  of  the  case,  however,  there  are  not  many 
appropriate  ones  at  hand;  for  when  our  object  is,  not  to 
illustrate  a  law  which  can  be  otherwise  proved,  but  to 
obtain  actual  direct  proof  of  it,  the  collection  of  observations 
and  measurements  ought  to  be  made  upon  such  an  enormous 
scale  as  to  deter  any  but  the  most  persevering  computers 
from  undergoing  the  requisite  labour.  Some  of  the  remarks 
made  in  the  course  of  the  note  on  the  opposite  page  will 
serve  to  illustrate  the  difficulties  which  would  lie  in  the  way 
of  such  a  mode  of  proof.  I  am  hardly  aware,  indeed,  of  any 
instances  which  seem  with  thorough  satisfaction  to  fulfil  all 
the  necessary  conditions. 

good  microscope  could  detect.  Where-  two,  viz.  the  curve  and  the  axis  of  x, 

as  in  the  hypearbola  e.g.  the  rate  of  appear  to  the  eye,  after  a  very  short 

approach  of,  the  curve  to  its  asymp-  time,  to  merge  into  one  another. 

tote  is  continually  decreasing,  it  is  ^  As  by  Quetelet:  noted,  amongst 

here  just  the  reverse ;  this  rate  is  others,  by  Herschel,  Essays,  page 

eontinually  increasing.     Hence  the  409. 
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§  6,  Allowing  the  varioiis  statistics  euch  credit  as  th 
deserve,  for  tlieir  extent,  appropriateness,  accuracy  and 
on,  the  general  conclusion  which  will  on  the  whole  be  drai 
by  almost  every  one  who  takes  the  trouble  to  consult  the 
is  that  they  do,  as  a  rule,  conform  approximately  to  o 
type  or  la.w,  at  any  rate  for  all  except  the  extreme  valu 
So  much  as  tiiis  must  be  fully  admitted.  But  that  they 
not,  indeed  we  may  say  that  they  cannot,  always  do  so 
the  case  of  the  extreme  values,  will  become  obvious 
a  little  consideration.  In  some  of  the  classes  of  things 
which  the  law  is  supposed  to  apply,  for  example  the  si 
cessions  of  heads  and  tails  in  the  throws  of  a  penny,  there 
no  limit  to  the  magnitude  of  the  fluctuations  which  may  a 
will  occur.  Postulate  aa  long  a  succession  of  beads  or  of  ta 
as  we  please,  and  if  we  could  only  live  and  wait  long  enou 
for  it  we  should  succeed  in  getting  it  at  length.  In  otl 
cases,  including  many  of  the  applications  of  Probabil 
to  natural  phenomena,  there  can  hardly  fail  to  be  SU 
limits.  Deviations  exceeding  a  certain  range  may  not 
merely  improbable,  that  is  of  very  rare  occurrence,  but  tt 
may  often  from  the  nature  of  the  case  be  actually  imp 
sible.  And  even  when  they  are  not  actually  impossible 
may  frequently  appear  on  examination  that  they  are  oi 
rendered  possible  by  the  occasional  introduction  of  ageno 
which  are  not  supposed  to  be  available  in  the  product! 
of  the  more  ordinary  or  intermediate  values.  When, 
instance,  we  are  making  observations  with  any  kind 
instrument,  the  nature  of  its  construction  may  put 
absolute  limit  upon  the  possible  amount  of  error.  And  e'^ 
if  there  be  not  an  absolute  limit  under  all  kinds  of  uss 
it  may  nevertheless  be  the  case  that  there  is  one  un( 
fair  and  proper  usage ;  it  being  the  case  that  only  wt 
the  instrument  is  designedly  or  carelessly  tampered  witb  H 
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any  new  causes  of  divergence  be  introduced  which  were  not 
confined  within  the  old  limits. 

Suppose,  for  instance,  that  a  man  is  firing  at  a  mark. 
His  worst  shots  must  be  supposed  to  be  brought  about  by 
a  combination  of  such  causes  as  were  acting,  or  prepared 
to  act,  in  every  other  case.  The  extreme  instance  of  what 
ve  may  thus  term  '  fair  usage '  being  when  a  number  of 
<&tinct  causes  have  happened  to  conspire  together  so  as 
to  tend  in  the  same  direction,  instead  of,  as  in  the  other 
cases,  more ,  or  less  neutralizing  one  another's  work.  But 
the  aggregate  effect  of  such  causes  may  well  be  supposed 
to  be  limited.  The  man  will  not  discharge  his  shot  nearly 
at  light  angles  to  the  true  line  of  fire  unless  some  entirely 
^ew  cause  comes  in,  as  by  some  unusual  circumstance 
naving  distracted  his  attention,  or  by  his  having  had  some 
spasmodic  seizure.  But  influences  of  this  kind  were  not 
supposed  to  have  been  available  before ;  and  even  if  they 
^ere  we  are  taking  a  bold  step  in  assuming  that  these 
^^ccasional  great  disturbances  are  subject  to  the  same  kind 
^f  laws  as  are  the  aggregates  of  innumerable  little  ones. 

We  cannot  indeed  lay  much  stress  upon  an  example 
^*  this  last  kind,  as  compared  with  those  in  which  we 
can  see  for  certain  that  there  is  a  fixed  limit  to  the  range 
^f  error.  It  is  therefore  offered  rather  for  illustration  than 
^or  proof.  The  enormous,  in  fact  inconceivable  magnitude 
^'  the  numbers  expressive  of  the  chance  of  very  rare  com- 
binations, such  as  those  in  question,  has  such  a  bewildering 
effect  upon  the  mind  that  one  may  be  sometimes  apt  to  con- 
found the  impossible  with  the  higher  degrees  of  the  merely 
Mathematically  improbable. 

§  7  (XL).  The  last  remarks  will  suggest  another  kind  of 
proof  which  might  be  offered  to  establish  the  invariable  nature 
^f  the  law  of  error.     It  is  of  a  direct  deductive  kind,  not 
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appealing  immediately  to  statistics,  but  involving  an  enqu: 
into  the  actual  or  assumed  nature  of  the  causes  by  which  t 
events  are  brought  about.  Imagine  that  the  event  unc 
consideration  is  brought  to  pass,  in  the  first  place,  by  soi 
fixed  cause,  or  group  of  fixed  causes.  If  this  comprised 
the  influencing  circumstances  the  event  would  invarial 
happen  in  precisely  the  same  way :  there  would  be  no  err( 
or  deflections  whatever  to  be  taken  account  of.  But  n< 
suppose  that  there  were  also  an  enormous  number  of  ve 
small  causes  which  tended  to  produce  deflections  ;  that  the 
causes  acted  in  entire  independence  of  one  another ;  and  tl 
each  of  the  lot  told  as  often,  in  the  long  run,  in  one  directi 
as  in  the  opposite.  It  is  easy*  to  see,  in  a  general  way,wl 
would  follow  from  these  assumptions.  In  a  very  few  ca 
nearly  all  the  causes  would  tell  in  the  same  direction ; 
other  words,  in  a  very  few  cases  the  deflection  would 
extreme.  In  a  greater  number  of  cases,  however,  it  wd 
only  be  the  most  part  of  them  that  would  tell  in  one  dii 
tion,  whilst  a  few  did  what  they  could  to  counteract  the  n 
the  result  being  a  comparatively  larger  number  of  somew: 
smaller  deflections.  So  on,  in  increasing  numbers,  till 
approach  the  middle  point.  Here  we  shall  have  a  very  la 
number  of  very  small  deflections ;  the  cases  in  which 
opposed  influences  just  succeed  in  balancing  one  anotl 
and  so  no  error  whatever  is  produced,  being  though  actuj 
infrequent,  relatively  the  most  frequent  of  all. 

Now  if  all  deflections  from  a  mean  were  brought  aboul 
the  way  just  indicated  (an  indication  which  must  suffice 

1  The  above  reasoning  wiU  proba-  selves,  involve  somewhat  of  an  i 

bly  be  accepted  as  valid  at  this  stage  cipation.     They  demand,   and  ; 

of  enquiry.     But  in  strictness,  as-  future   chapter  will  receive,  cl 

sumptions  are  made  here,  which  how-  scrutiny  and  criticism. 
ever  justifiable  they  may  be  in  them- 
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the  present)  we  should  always  have  one  and  the  same  law  of  , 
swaDgement  of  frequency  for  these  deflections  or  errors,  viz. 
the  exponential^  law  mentioned  in  §  6. 
§8.    It  may  be  readily  admitted  from  what  we  know 
the  production  of  events  that  something  resembling 
assumptions,  and  therefore  something  resembling  the 
consequences  which  follow  from  them,  is  really  secured  in  a 
very  great  number  of  cases.     But  although  this  may  prevail 
approximately,  it  is  in  the  highest  degree  improbable  that  it 
could  ever  be  secured,  even  artificially,  with  anything  ap- 
proaching to  rigid  accuracy.     For  one  thing,  th^  causes  of   I 
deflection  will  seldom  or  never  be  really  independent  of  one    | 
another.    Some  of  them  will  generally  be  of  a  kind  such  that 
the  supposition  that  several  are  swaying  in  one  direction, 
^ay  affect  the  capacity  of  each  to  produce  that  full  efiect 
^hich  it  would  have  been  capable  of  if  it  had  been  left  to  do. 
Its  work  alone.'     In  the  common  example,  for  instance,  of 
^ring  at  a  mark,  so  long  as  we  consider  the  case  of  the  toler- 
^oljgood  shots  the  effect  of  the  wind  (one  of  the  causes  of 


^  A  definite  nnmerical  example  of 

^d  of  concentration  of  fre- 

about  the  mean  was  given  in 

iioie  to  §  4.    It  was  of  a  binomial 

consisting   of  the  snccessive 

^^^  of  the  expansion  of  (1  + 1)"*. 

"ow  it  may  be  shown  (Qnetelet,  Let- 

^iP.263;  Liagre,  Calcul  des  Proha- 

^,§84)thatthe  expansion  of  such 

*l>uioniial,  as  m  becomes  indefinitely 

^1  approaches  as  its  limit  the 

'^ueutial  form  ;  that  is,  if  we  take 

»  number  of  equidistant  ordinates 

Proportional  respectively  to   1,  m, 

»{w-l) 
f2~~&c.,  and  connect  their  ver- 

V. 


tices,  the  figure  we  obtain  approxi* 
mately  represents  the  curve y=Ae~^^^ 
and  tends  to  become  identical  with 
it,  as  m  is  increased  without  limit. 
In  other  words,  if  we  suppose  the 
errors  to  be  produced  by  a  limited 
number  of  finite  causes,  we  have  an 
approximation  to  the  exponential 
Law  of  Error,  which  merges  into 
identity  as  the  causes  are  increased 
in  number  and  diminished  in  magni- 
tude without  limit.  Mr  Jevons  has 
given  {Principles  of  Science,  Vol.  i. 
p.  442)  a  diagram  drawn  to  scale, 
to  show  how  rapid  this  approxima- 
tion is. 
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error)  will  be  approximately  the  same  whatever  may  be  th 
precise  direction  of  the  bullet.  But  when  a  shot  ia  conside: 
ably  wide  of  the  mark  the  wind  can  no  longer  he  regarded  E 
acting  at  right  angles  to  the  line  of  flight,  and  its  eifect  i 
consequence  will  not  be  precisely  tbc  same  as  before.  I 
other  words,  the  causes  here  are  not  strictly  independent,  t. 
they  were  assumed  to  be ;  and  consequently  the  results  to  t: 
attributed  to  each  are  not  absolutely  uninfluenced  by  thos 
of  the  others.  Doubtless  the  effect  is  trifling  here,  hut 
apprehend  that  if  we  were  carefully  to  scrutinize  the  mod* 
in  which  the  several  elements  of  the  totiil  cause  conspii 
together,  we  should  find  that  the  assumption  of  abso]a< 
independence  was  hazardous,  not  to  say  unwarrantable,  in 
very  great  number  of  cases.  These  brief  remarks  upon  tt 
process  by  which  the  deflections  are  brought  about  mus 
sufiice  for  the  present  purpose,  as  the  subject  will  receive 
fuller  investigation  in  the  course  of  the  next  chapter, 

According,  therefore,  to  the  best  consideration  whic 
cau  at  the  present  stage  he  afl'orded  to  this  subject,  we  ms 
draw  a  similar  conclusion  from  this  deductive  line  of  arg^ 
ment  as  from  the  direct  appeal  to  statistics.  The  sanc 
general  result  seems  to  he  established  ;  namely,  that  appro* 
niately,  with  suiScient  acc;iracy  for  all  practical  purposes,  V 
may  say  that  an  examination  of  the  causes  by  which  tl 
deflections  are  generally  brought  about  shows  that  they  »■' 
mostly  of  such  a  character  as  would  result  in  giving  us  tJ 
commonly  accepted  'Law  of  Error,'  as  it  is  termed'.     TJ 

'  '  Law  of   Error '  is    the   unnal  tioneil  in  §  4,  bat  by  a  conTeni^ 

technical  term   for  what  liaa   beon  generalization  it  ia  eq^nnlly  applE 

elEewhere  spoken  of  abovo  as  a,  Law  to  the  other  two ;   BO  that  we  te* 

of  Pivereenoe  from  a  mean.    It  is  in  the  amonnt  of  tha  ilivcreenee  frcJ 

f^trictiioBa    only  appropriate  in   the  tbo  mean  an  'error'  in  every  aa* 
CFise  of  one,  namely  the  third,  of  the 
threo   tlcBSOB  of   phtnomciia   mrn- 
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ttro  lines  of  enquiry,  therefore,  within  the  limits  assigned, 
afford  one  another  a  decided  mutual  confirmation. 

§  9  (III.)'  There  still  remains  a  third,  indirect  and 
mathematical  line  of  proof,  which  might  be  offered  to  esta- 
blish the  conclusion  that  the  Law  of  Error  is  always  one  and 
the  same.  It  may  be  maintained  that  the  ifecognized  and 
universal  employment  of  one  and  the  same  method,  that 
known  to  mathematicians  and  alstronomers  as  the  Method  of 
I^ast  Squares,  in  all  manner  of  different  cases  with  very 
satisfactory  results,  is  only  compatible  with  the  supposition 
that  the  errors  to  which  that  method  is  applied  must  be 
pouped  according  to  one  invariable  law.  If  all  'laws  of 
^or'  were  not  of  one  and  the  same  type,  that  is,  if  the 
relative  frequency  of  large  and  small  divergences  (such  as  we 
nave  been  speaking  of  j  were  not  arranged  according  to  one 
pattern,  how  could  one  method  or  rule  equally  suit  them  all  ? 

In  order  to  preserve  a  continuity  of  treatment,  some 
notice  must  be  taken  of  this  enquiry  here,  though,  as  in  the 
^e  of  the  last  argument,  any  thorough  discussion  of  the 
^uhject  is  impossible  at  the  present  stage.  For  one  thing,  it 
^ould  involve  too  much  employment  of  mathematics,  or  at 
^^y  rate  of  mathematical  conceptions,  to  be  suitable  for  the 
S^neral  plan  of  this  treatise ;  I  have  accordingly  devoted  a 
special  chapter  to  the  consideration  of  it. 

The  main  reason,  however,  against  discussing  this  argu- 
ment here, — namely  that  to  do  so  would  involve  the  anticipa- 
tion of  a  totally  different  side  of  the  science  of  Probability 
*^onithat  hitherto  treated  of, — is  one  which  I  think  really 
^ntains  by  implication  an  answer  as  against  its  validity. 
"^nis  must  be  especially  insisted  upon,  as  the  neglect  of  it 
^^olves  much  confusion  and  some  error.  During  these  earlier 
^l^apters  we  have  been  entirely  occupied  with  laying  what 
^y  he  called  the  physical  foundations  of  Probability.    W^ 
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have  done  nothing  elae  than  establish,  in  one  way  or  another, 
the  existence  of  certain  groups  or  arrangements  of  things 
which  are  found  to  present  themselves  in  nature ;  we  have 
endeavoured  to  explain  how  they  come  to  pass,  and  we  have 
illustrated  their  principal  characteristics.  But  these  are 
merely  the  foundations  of  Inference,  we  have  not  yet  said  a 
word  upon  the  logical  processes  which  are  to  be  erected  upon 
these  foundations,  "We  have  not  therefore  entered  yet  upon 
the  logic  of  chance, 

§  10.  Now  the  way  in  which  the  Method  of  Least  Squares 
is  sometimes  spoken  of  tends  to  conceal  the  magnitude  of 
this  distinction.  Writers  have  used  it  as  synonymous  with 
the  Law  of  Error,  whereas  the  fact  is  that  the  two  are  not 
only  totaUy  distinct  things  but  that  they  have  scarcely  even 
any  necessary  connection  with  one  another.  The  Law  of 
Error  is  the  statement  of  a  physical  fact ;  it  simply  assigns, 
with  more  or  less  of  accuracy,  the  relative  frequency  with  which 
errors  or  deviations  of  any  kind  are  found  in  practice  to  pre- 
sent themselves.  It  belongs  therefore  to  what  may  be  termed 
the  physical  foundations  of  the  science.  The  Method  of  Least 
Squares,  on  the  other  hand,  is  not  a  law  at  all  in  the  scientifie 
sense  of  the  term.  It  is  simply  a  rule  or  direction  informing 
us  how  we  may  best  proceed  to  treat  any  group  of  these 
errors  which  may  he  set  before  us,  so  as  to  extract  the  true 
result  at  which  they  have  been  aiming.  Clearly  therefore  it 
belongs  to  the  inferential  or  logical  part  of  the  subject. 

It  cannot  indeed  be  denied  that  the  methods  we  ennploy 
must  have  some  connection  with  the  arrangement  of  the  facts 
to  which  they  are  applied,  but  the  two  things  are  none  the 
less  distinct  in  their  uature,  and  in  this  case  the  connection 
does  not  seem  at  all  a  necessary  one,  but  at  most  one  of  pro- 
liriety  and  convenience.  The  Method  of  Least  Squares  is 
usually  applied,  no  doubt,  to  the  most  familiar  and  common 


non    j 
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form  of  the  La,w  of  Error,  namely  the  expooential  form  with 
which  we  have  been  recently  occupied.  But  other  forms  of 
laws  of  error  may  exist,  and,  if  they  did,  the  method  in 
question  might  equally  well  be  applied  to  them.  I  am  not 
asserting  that  it  would  necessarily  be  the  best  method  in 
every  case,' but  it  would  be  a  possible  one ;  indeed  we  may  go 
further  and  say,  as  will  be  shown  in  a  future  chapter,  that  it 
would  be  a  good  method  in  every  case.  But  its  particular 
merits  or  demerits  do  not  interfere  with  its  possible  employ- 
ment in  every  case  in  which  we  may  choose  to  resort  to  it. 
It  vidll  be  seen  therefore,  even  from  the  few  remarks  that  can 
be  made  upon  the  subject  here,  that  the  fact  that  one  and 
the  same  method  is  very  commonly  employed  with  satisfactory 
results  aflfords  little  or  no  proof  that  the  errors  to  which  it  is 
applied  must  be  arranged  according  to  one  fixed  law. 

§  11.  So  much  then  for  the  attempt  to  prove  the  preval- 
ence, in  all  cases,  of  this  particular  law  of  divergence.  The 
next  point  in  Quetelet's  treatment  of  the  subject' which  deserves 
attention  as  erroneous  or  confusing,  is  the  doctrine  maintained 
by  him  and  others  as  to  the  existence  of  what  he  terms  a  type 
in  the  groups  of  things  in  question.  This  is  a  not  unnatural 
consequence  from  some  of  the  data  and  conclusions  of  the 
last  few  paragraphs.  Refer  back  to  two  of  the  three  classes 
of  things  already  mentioned  in  §  4.  If  it  really  were  the  case 
that  in  arranging  in  order  a  series  of  incorrect  observations 
or  attempts  of  our  own,  and  a  collection  of  natural  objects 
belonging  to  some  one  and  the  same  species  or  class,  we  found 
that  the  law  of  their  divergence  was  in  each  case  identical  in 
the  long  run,  we  should  be  naturally  disposed  to  apply  the 
same  expression  'Law  of  Error*  to  both  instances  alike, 
though  in  strictness  it  could  only  be  appropriate  to  the 
former.  When  we  perform  an  operation  ourselves  with  a 
clear  consciousness  of  what  we  are  aiming  at,  we  may  quite 
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correctly  speak  of  every  deviation  from  this  as  being  an 
error ;  but  when  Nature  presents  us  ■with  a  group  of  objects 
of  any  kind,  it  is  using  a  rather  bold  metaphor  to  speak  in 
this  case  also  of  a  law  of  error,  as  if  she  had  been  aiming  at 
something  all  the  time,  and  had  like  the  rest  of  us  misBed 
her  mark  more  or  less  in  almost  every  instance'. 

Suppose  we  make  a  long  succession  of  attempts  t«  measure 
accurately  the  precise  height  of  a  man,  we  should  from  one 
cause  or  another  seldom  or  never  succeed  in  doing  so  with 
ahsoluto  accuracy.  But  we  have  no  right  to  assume  that  these 
imperfect  measurements  of  ours  would  be  found  so  to  deviate 
according  to  one  particular  law  of  error  as  to  present  the 
precise  counterpart  of  a  aeries  of  actual  heights  of  different 
men,  supposing  that  these  latter  were  assigned  with  absolute 
precision.  What  might  be  the  actual  law  of  error  in  a  series 
of  direct  measurements  of  any  given  magnitude  could  hardly 
be  asserted  beforehand,  and  probably  the  attempt  to  deter- 
mine it  by  experience  has  not  been  made  sufficiently  often  to 
enable  us  to  ascertain  it ;  but  upon  general  grounds  it  seems 
highly  unlikely  that  it  would  follow  the  so-called  exponential 
law.  Be  this  however  as  it  may,  it  is  rather  a  licence  of 
language  to  talk  as  if  nature  had  been  at  work  in  the  same 
way  as  one  of  us ;  aiming  (ineffectuaUy  for  the  most  part)  at 
a  given  result,  that  is  at  producing  a  man  endowed  with  a 
certain  stature,  proportions,  and  so  on,  who  might  therefore 
be  regarded  as  the  typical  man. 

g  12,  Stated  as  above,  namely  that  there  is  a  fixed 
invariable  human  type  to  which  all  individual  specimens  of 
humanity  may  be  regarded  as  having  been  meant  to  attain, 
but   from  which   they  have   deviated   in   one   direction   or 

'  This  howovar  eeai 
purport,   Bitlier  by  dii 
I    AT    l)y   implication,    of   two   elabo- 


rate  woris    by   Qtiatelet, 
Physique  SoBiaU,  and  hiaAnthrapo- 


ipo- 
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another,  according  to  a  law  of  deviation  capable  of  d  priori 
determination,  the  doctrine  is  little  else  than  absurd.     But 
if  we  look  somewhat  closer  at  the  facts  of  the  case,  and  the 
probable  explanation  of  these  facts,  we  may  see  our  way  to 
an  important  truth.    The  facts,  on  the  authority  of  Quetelet's 
statistics  (the  interest  and  value  of  which  must  be  frankly 
admitted),  are  very  briefly  as  follows :  if  we  take  any  element 
of  our  physical  frame  which  admits  of  accurate  measurement, 
say  the  height,  and  determine  this  measure  in  a  great  number 
of  diflferent  individuals  belonging  to  any  tolerably  homo- 
geneous class,  we  shall  find  that  these  heights  do  admit  of  an 
orderly  arrangement  about  a  mean,  after  the  fashion  which 
lias  been  already  repeatedly  mentioned.     What  is  meant  by 
a  homogeneous  class  ?  is  a  pertinent  and  significant  enquiry, 
but  applying  this  condition  to  any  simple  cases  its  meaning 
is  readily  stated.    It  implies  that  the  mean  in  question  will 
be  diflferent  according  to  the  nationality  of  the  persons  under 
measurement.    According  to  Quetelet*,  in  the  case  of  English- 
men the  mean  is  about  5  ft.  9  in, ;  for  Belgians  about  5  ft. 
7  in. ;  for  the  French  about  5  ft.  4  in.   It  need  hardly  be  added 
that  these  measures  are  those  of  adult  males. 

§  13.  It  may  fairly  be  asked  here  what  would  have 
been  the  consequence,  had  we,  instead  of  keeping  the  English 
and  the  French  apart,  mixed  the  results  of  our  measurements 
of  them  aU  together  ?  The  question  is  an  important  one,  as  it 
will  oblige  us  to  understand  more  clearly  what  we  mean  by 
homogeneous  classes.  The  answer  that  would  usually  be 
given  to  it,  though  substantially  correct,  is  somewhat  too  de- 
cisive and  summary.    It  would  be  said  that  we  are  here 

*  He  Bcareely,  however,  professes  sure.     Practically,  none  but  soldiers 

^  give  these  as  an  accurate  measure  being  measured  in  any  great  nmn- 

of  the  mean  height,  nor  does  he  bers,  the  English  stature  does  not  af- 

alwftys  give  precisely  the  same  mea-  ford  accurate  data  on  any  large  scale. 
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mixing  distinctly  heterogeneoua  elementa,  and  that  in  con- 
sequence the  resultant  law  oE  error  will  be  by  no  means  of 
the  simple  character  previously  exhibited.  So  far  as  such  an 
answer  is  to  be  admitted  its  grounds  are  easy  to  appreciate. 
In  accordance  with  the  usual  law  of  error  the  divergences 
from  the  mean  grow  continuously  less  numerous  as  they 
increase  in  amount.  Now,  if  we  mix  up  the  French  and 
English  heights,  what  will  follow!  Beginning  from  the 
English  mean  of  5  feet  9  inches,  the  heights  will  at  first  fol- 
low almost  entirely  the  law  determined  by  these  English 
conditions,  for  at  this  point  the  English  data  are  very  nume- 
rous, and  the  French  by  comparison  very  few.  But,  as  we 
begin  to  approach  the  French  mean,  the  numbers  will  cease 
to  show  that  continual  diminution  which  they  should,  ac- 
cording to  the  English  scale  of  arrangement,  for  here  the 
French  data  are  in  turn  very  numerous,  and  the  Enghsh  by 
comparison  few.  The  result  of  such  a  combination  of  hetero- 
geneous elements  ia  illustrated  by  the  figure  annexed,  of 
course  in  a  very  exaggerated  form. 


§  14.     In  the  above  case  the  nature  of  the  heterogent 
and  the  reasons  why  it  should  be  avoided,  seem  tolerably  d 
vious.    It  will  he  seen  still  more  plainly  if  we  take  a  para 
case  drawn  from  artificial  proceedings.     Suppose  that  afb 
man  had  fired  a  few  thousand  shots  at  a  certain  spot,  aa-fi 
wafer  fixed  somewhere  on  a  wall,  the  position  of  the  spot! 
which  he  aims  were  shifted,  and  he  fired  a  few  thouaa 
more  shots  at  the  wafer  in  its  new  position.     Now  let  ua.fi 
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lect  and  arrange  all  the  shots  of  both  series  in  the  order  of 

their  departure  from  either  of  the  centres,  say  the  new  one. 

Here  we  should  really  be  mingling  together  two  discordant 

sets  of  elements,  either  of  which,  if  kept  apart  from  the 

other,  would  have  been  of  a  simple  and  homogeneous  cha- 

lacter.    We  should  find,  in  consequence,  that  the  resultant 

law  of  error  betrayed  its  composite  or  heterogeneous  origin 

by  a  glaring  departure  from  the  customary  form,  after  the 

fashion  indicated  in  the  last  note. 

The  instance  of  the  English  and  French  heights  resem- 
bles the  one  just  given,  but  falls  far  short  of  it  in  the  strin- 
gency with  which  the  requisite  conditions  are  secured.  The 
iact  is  we  have  not  here  got  the  necessary  requirements,  viz, 
a  group  consisting  of  ^  few  fixed  causes  supplemented  by 
innumerable  little  disturbing  influences.  What  we  call  a 
nation  is  really  a  highly  artificial  body,  the  members  of 
which  are  subject  to  a  considerable  number  of  local  or  oc- 
casional disturbing  causes.  Amongst  Frenchmen  were  in- 
cluded, presumably,  Bretons,  Proven9a]s,  Alsatians,  and  so  on, 
thus  commingling  distinctions  which,  though  less  than  those 
between  French  and  English,  regarded  as  wholes,  are  very 
fer  from  being  insignificant.  And  to  these  difierences  of 
race  must  be  added  other  disturbances,  also  highly  impor- 
tant, dependent  upon  varying  climate,  food  and  occupation. 
It  is  plain,  therefore,  that  whatever  objections  exist  against 
confusing  together  French  and  English  statistics,  exist  also, 
though  of  course  in  a  less  degree,  against  confusing  together 
those  of  the  various  provincial  and  other  components  which 
make  up  the  French  people. 

§  15.     Out  of  the  great  variety   of  important   causes 

which  influence  the  height  of  men,  it  is  probable  that  those 

which  most  nearly  fulfil  the  main  conditions  required  by  the 

'Law  of  Error'  are  those  about  which  we  know  the  least. 

Jlpon  the  eflfects  of  food  and  employment,  o\)serva\»\oix  \vaa 
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BometliiQg  to  say,  but  upoQ  the  purely  physiological  causes 
by  which  the  height  of  the  parents  influences  the  height  of 
the  offspring,  we  have  prohably  nothing  which  deserves  to 
be  called  knowledge.  Perhaps  the  best  supposition  we  can 
make  is  one  which,  in  accordance  with  the  saying  that '  like 
breeds  like',  would  assume  that  the  purely  physiological 
causes  represent  the  constant  element ;  that  is^  given  a  homo- 
geneous race  of  people  to  begin  with,  who  freely  inter- 
marry, and  are  subject  to  like  circumstances  of  climate,  food, 
and  occupation,  the  standard  would  remain  on  the  whole 
constant. 

In  such  a  case  the  man  who  possessed  the  mean  height, 
mean  weight,  mean  strength,  and  so  on,  might  then  be 
called,  in  a  sort  of  way,  a  'type'.  The  deviations  from  this 
type  would  then  he  produced  by  innumerable  small  influ- 
ences, partly  physiological,  partly  physical  and  social,  acting 
for  the  most  part  independently  of  one  another,  and  result- 
ing in  a  Law  of  Error  of  the  usual  description.  Under  such 
restrictions  and  explanations  aa  these,  there  seems  to  be  no 
reasonable  objection  to  speaking  of  a  French  or  English  type 
or  mean.  But  it  must  always  be  remembered  that  under 
the  present  circumstances  of  every  political  nation,  these 
somewhat  heterogeneous  bodies  might  be  subdivided  into 
various  smaller  groups,  each  of  which  would  also  exhibit  the 
characteristics  of  such  a  type  in  an  even  more  marked 
degree. 

It  need  hardly  be  added  to  the  above  remarks,  that  nO 
one  who  gives  the  slightest  adhesion  to  the  Doctrine  of  Evo- 
lution could  regard  the  type,  in  the  above  qualified  sense  of 
the  term,  as  possessing  any  real  permanence  and  fixity.  If 
the  constant  causes,  whatever  they  may  be,  remain  un- 
changed, and  if  the  variable  ones  continue  in  the  long  run 
to  balance  one  another,  the  results  will  continue  to  cluster 
about  the  same  mean.    But  if  the  constant  ones  undergo 
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gradual  change,  or  if  the  variable  ones,  instead  of  balancing 
one  another  suflFer  one  or  more  of  their  number  to  begin  to 
acquire  a  preponderating  influence,  so  as  to  put  a  sort  of 
bias  upon  their  aggregate  efiect,  the  mean  will  at  once  begin, 
so  to  say,  to  shift  its  ground.  And  having  once  begun  to 
shift,  it  may  continue  to  do  so,  to  whatever  extent  we  recog- 
nize that  species  are  variable  and  development  is  a  fact.  It 
is  as  if  the  point  on  the  target  at  which  we  aim,  instead  of 
being  fixed  were  slowly  changing  its  position  as  we  continue 
to  fire  at  it ;  changing  almost  certainly  to  some  extent  and 
temporarily,  and  not  improbably  to  a  considerable  extent 
attd  permanently. 

§  16.     Our  examples  throughout  this  chapter  have  been 
almost    exclusively    drawn    from    physical    characteristics, 
whether  of  man  or  of  inanimate  things;  but  it  need  not  be 
supposed  that  we  are  necessarily  confined  to  such  instances. 
Mr  Galton,  for  instance,  has  proposed  to  extend  the  same 
principles  of  calculation  to  mental  phenomena,  with  a  view 
to  their  more  accurate  determination.     The  objects  to  be 
gained  by  so  doing  belong  rather  to  the  inferential  part  of 
our  subject,  and  will  be  better  indicated  further  on;  but 
they  do  not  involve  any  distinct  principle.     Like  other  at- 
tempts to  apply  the  methods  of  science  in  the  region  of  the 
Diind,  this  proposal  has  met  with  some  opposition;  with  very 
partial  reason,  as  it  seems  to  me.     That  our  mental  quali- 
ties, if  they  could  be  submitted  to  accurate  measurement, 
irould  be  found  to  follow  the  usual  Law  of  Error,  may  be 
assumed  without  much  hesitation.     The  known  extent  of 
the  correlation  of  mental  and  bodily  characteristics  gives 
high  probability  to  the  supposition  that  what  is  proved  to 
prevail,  at  any  rate  approximately,  amongst  all  bodily  ele- 
ments which  have  been  submitted  to  measurement,  will  pre- 
vail also  amongst  the  mental  elements. 

To  what  extent  such  measurements  could  be  cameA. 
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out  practically,  ia  another  matter.  It  does  not  seem  to 
me  that  it  could  be  done  with  much  success;  partly  be- 
cause our  mental  qualities  are  so  closely  connected  with, 
indeed  so  run  into  one  another,  that  it  is  impossible  to 
isolate  them  for  purposes  of  comparison.  This  is  to  some 
extent  indeed  a  difficulty  in  bodily  measurements,  but  it 
is  incomparably  more  so  in  those  of  the  mind.  Moreover, 
even  when  mental  qualities  can  be  separated  and  distin- 
guished from,  one  another,  anything  approaching  to  accurate 
measurement  ig  out  of  the  question.  We  can  hardly  get 
beyond  what  can  be  called  a  good  guess.  The  doctrine, 
therefore,  that  mental  quahties  follow  the  now  familiar  law 
of  arrangement  can  scarcely  be  grounded  upon  anything 
more  than  a  strong  analogy.  Still  this  analogy  is  quita 
strong  enough  to  justify  us  in  accepting  the  doctrine  and 
all  the  conclusions  which  follow  from  it,  in  so  far  as  our 
estimates  and  measurements  can  be  regarded  as  trustworthy. 
There  seems  therefore  nothing  unreasonable  in  the  attempt 
to  establish  a  system  of  natural  classification  of  mankind 
by  arranging  them  into  a  certain  number  of  groups  above 
and  below  the  average,  each  group  being  intended  to  cor- 
respond to  certain  hmits  of  excellency  or  deficiency.  All 
that  is  necessary  for  such  a  purpose  is  that  the  rate  (A 
departure  from  the  mean  should  be  tolerably  constant  under 
widely  different  circumstances,  in  this  case  throughout  all 
the  races  of  men.  Of  course  if  the  law  of  divei^ence  is 
the  same  as  that  which  prevails  in  inanimate  nature  we 
have  a  still  wider  and  more  natural  system  of  classifieatioa 
at  hand,  and  one  which  ought  to  be  familiar,  more  or  leas,  to 
every  one  who  has  thus  to  .estimate  qualities. 

§  17.  Perhaps  one  of  the  best  illustrations  of  the  legi- 
timate application  of  such  principles  ia  to  be  found  in  Mr 
Galton's  work  on  Hereditary  Genius.  Indeed  the  full  foroa- 
and  purport  of  aome  of  hie  reasonings  there  can  hardly  be 
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appreciated  except  by  those  who  are  familiar  with  the  con- 
ceptions of  this  chapter.  We  can  only  aflford  space  to  notice 
one  or  two  points,  but  the  Student  will  find  in  the  perusal, 
of  at  any  rate  the  more  argumentative  parts,  of  that  volume  * 
an  interesting  illustration  of  the  doctrines  now  under  dis- 
cussion. For  one  thing  it  may  be  safely  asserted,  that  no 
one  unfamiliar  with  the  Law  of  Error  would  ever  in  the 
least  appreciate  the  excessive  rapidity  with  which  the  supe- 
rior degrees  of  excellence  tend  to  become  scarce.  Every 
one,  of  course,  can  see  at  once,  in  a  numerical  way  at  least, 
what  is  involved  in  being  'one  of  a  million*;  but  they 
would  not  at  all  understand,  how  very  little  extra  supe- 
riority is  to  be  looked  for  in  the  man  who  is  '  one  of  two 
million'.  They  would  confound  the  mere  numerical  dis- 
tinction, which  seems  in  some  way  to  imply  double  excel- 
lence, with  the  intrinsic  superiority,  which  would  mostly  be 
represented  by  a  very  small  fractional  advantage.  To  be 
'one  of  ten  million'  sounds  very  grand,  but  if  the  qua- 
lities under  consideration  could  be  estimated  without  the 
knowledge  of  the  vastly  wider  area  from  which  the  selec- 
tion had  been  made,  and  in  freedom  therefore  from  any 
consequent  numerical  bias,  people  would  be  surprised  to 
find  what  a  very  slight  comparative  superiority  was,  as  a 
rule,  thus  obtained. 

§  18.  The  point  just  mentioned  is  an  important  one 
in  arguments  from  statistics.  If,  for  instance,  we  find  a  small 
group  of  persons,  connected  together  by  blood-relationship, 
and  all  possessing  some  mental  characteristic  in  marked 
superiority,  much  depends  upon  the  comparative  rarity  of 
such  excellence  when  we  are  endeavouring  to  decide  whe- 
ther or  not  the   common  possession  of  these  qualities  was 

1  I  refer  to  the  introdnctory  and      mainly  occupied  with  statistical  and 
eonehiduig  chapters :  the  btdk  of  the      biographical  details. 
book  is,  from  the  nature  of  the  ease, 
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accidental.     Such   a   decision   can  never  be  more   thaa^^H 
rough  one,  but  if  it  is  to  be  made  at  all  this  considera^^^f 
must  enter  as  a  factor.      Again,    when    we    are    Compaii^^H 
one   nation   with    another ',    say    the    Athenian  with   a^^H 
modem   European   people,   does   the   popular   mind  at  all'fl 
appreciate  what  sort  of  evidence  of  general   superiority  is   1 
implied  by  the   production,   out  of  one  nation,  of  such  a   I 
group  as  Socrates,  Plato  and  so  forth  ?     In  this  latter  case   I 
we  are  also,  it  should  be  remarked,  employing  the   'Law  I 
of  Error'  in  a  second  way ;  for  we  are  assuming  that  where   I 
the  extremes  are  great  so  will  also  the  means  be,  in  other    <] 
words  we   ore   assuming   that   every   amount   of  departm^     ) 
from   the  mean  occurs  with  a  (roughly)  calculable  degree 
of  relative  frequency.     However  generally  this  truth  may 
be  accepted  in  a  vague  way,  its  evidence  can  only  be  ap- 
preciated by  those  who  know  the  reasons  which  can  be  given 
in  its  favour.  'u 

But  the  same  principles  will  also  supply  a  caution  lE  i 
the  case  of  the  last  example.  They  remind  us  that,  fiir  'i 
the  mere  purpose  of  comparison,  the  average  man  of  any  f 
group  or  class  is  a  much  better  object  for  selection  than  : 
the  eminent  one.  There  may  be  greater  difficulties  in  the  ; 
way  of  detecting  him,  hut  when  we  have  done  so  wa 
have  got  possession  of  a  securer  and  more  stable  basis  of  i 
comparison.  He  is  selected,  by  the  nature  of  the  case,  from,  i 
the  most  numerous  stratum  of  his  society,  the  eminent  ■ 
man  from  a  thinly  occupied  stratum;  in  accordance  there-  i| 
fore  with  the  now  familiar  laws  of  averages  and  of  lai^  m 
numbers  the  fluctuations  amongst  the  former  will  generally  M 
be  very  few  and  small  in  comparison  with  those  amongst' ■ 
the  latter, 

1,  pp.  336—350,  "Oil  tlie  comparatire 
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CHAPTER  III. 

Oy   THE    CAUSAL    PROCESS   BY    WHICH   THE   SERIES 
OF  PROBABILITY  ARE  BROUGHT  ABOUT. 

§  1.  In  discussing  the  question  whether  all  the  series 
with  which  Probability  is  concerned  are  of  precisely  one 
u4  the  same  type,  we  made  some  examination  of  the 
pwcess  by  which  they  are  naturally  produced,  but  we 
most  now  enter  a  little  more  into  the  details  of  this 
process.  All  events  are  the  results  of  numerous  and  com- 
plicated antecedents,  fisir  too  numerous  and  complicated 
in  fact  for  it  to  be  possible  for  us  to  determine  or  takf 
them  all  into  account  Now,  though  it  is  strictly  true  that 
we  can  never  determine  them  all,  there  is  a  broad  diirtine- 
tion  between  the  case  of  Induction,  in  which  we  can  make 
out  enough  of  them,  and  with  sufficient  accuracy,  to  satisfy 
a  reasonable  certainty,  and  Probability,  in  which  we  cannot 
do  80.  To  Induction  we  shall  return  in  a  future  chapter, 
and  therefore  no  more  need  be  said  about  it  here. 

We  shall  find  it  convenient  to  begin  with  a  division 
vhidi,  though  not  pretending  to  any  great  philosojihical 
accaracy,  will  serve    as  a   preliminary  guide.     It   is  the 
fimple  division  into  objects,  and  the  agencies  which  affe^.t 
tlieuL    All  the  phenomena  with  which  Prohiability  is  con- 
cerned (as  indeed  most  of  those  with  which  science  of  any 
kind  is  concerned)  are  the  product  of  certain  objects  natural 
and  artificial,  acting  under  the  influence  of  certain  agencies 
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natural  and  artificiaL  In  tlie  tossing  of  a  penny,  for  instai^| 
the  objects  would  be  the  penny  or  pence  which  were  i^H 
cesaiyely  thrown;  the  agencies  would  be  the  act  of  thWsB 
ing,  and  everything  which  combined  directly  or  indireQ^I 
with  this  to  make  any  particular  face  come  uppermfH 
This  is  a  simple  and  intelligible  division,  and  can  eaaH 
be  so  extended  in  meaning  as  to  embrace  every  clas8^| 
objects  with  which  we  are  concerned.  ^H 

Now  if,  in  auy  two  or  more  cases,  we  had  the  at^M 
object,  or  objects  indistinguishably  alike,  and  if  they  IV^I 
exposed  to  the  influence  of  agencies  in  all  respects  pre(^l^| 
alike,  we  shoidd  expect  the  results  to  be  precisely  sim^H 
By  one  of  the  applications  of  the  familiar  principle  of  I3fl 
uniformity  of  nature  we  should  be  confident  that  exact 
likeness  in  the  antecedents  would  be  followed  by  exact 
Jikeness  in  the  consequents.  If  the  same  penny,  or  similar 
pence,  were  thrown  in  exactly  the  same  way,  we  should 
invaiiably  find  that  the  same  face  falls  uppermost. 

§  2.  What  we  actually  find  is,  of  course,  very  far  re- 
moved from  this.  In  the  case  of  the  objects,  when  they 
are  artificial  constructions,  e.  g.  dice,  pence,  cards,  it  is  true 
that  they  are  purposely  made  as  nearly  as  possible  indis- 
tinguishably alike.  We  either  use  the  same  thing  over  and 
over  again,  or  different  ones  made  according  to  precisely 
the  same  model.  But  in  natural  objects  nothing  of  the 
Bort  prevails.  In  fact  when  we  come  to  examine  them,  we 
find  reproduced  in  them  precisely  the  same  characteristics 
as  those  which  present  themselves  in  the  final  result  which 
we  were  asked  to  explain,  so  that  unle.'?s  we  examine  them 
a  stage  fiirther  back,  as  we  shall  have  to  do  to  some  extent 
at  any  rate,  we  seem  to  be  merely  postulating  again  the 
very  peculiarity  of  the  phenomena  which  we  were  under- 
taking to  explain.     They  will   be   found,   for  instance,    to 
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consist  of  large  classes  of  objects^  throughout  all  the  indi- 
vidual members  of  which  a  ge^eral  resemblance  extends. 
Suppose  that  we  were  considering  the  length  of  life.  The 
objects  here  are  the  human  beings,  or  that  selected  class 
of  them,  whose  lives  we  are  considering.  The  resemblance 
existing  amongst  them  is  to  be  found  in  the  strength  and 
soundness  of  their  principal  organs,  together  with  all  the 
circumstances  which  collectively  make  up  what  we  call  the 
goodness  of  their  constitutions.  It  is  true  that  most  of 
these  circumstances  do  not  admit  of  any  approach  to  actual 
measurement ;  but,  as  was  pointed  out  in  the  last  chapter, 
very  many  of  the  circumstances  which  do  admit  of  such 
measurement  have  been  measured,  and  found  to  display  the 
characteristics  in  question.  Hence,  from  the  known  ana- 
logy and  correlation  between  our  various  organs  there  can 
he  no  reasonable  doubt,  that  if  we  could  arrange  human 
constitutions  in  general,  or  the  various  elements  which  com- 
pose them  in  particular,  in  the  order  of  their  strength,  we 
should  find  just  such  an  aggregate  regularity  and  just 
such  groupings  about  the  mean,  as  the  final  result  (viz. 
in  this  case  the  length  of  their  lives)  presents  to  our  notice. 

§  3.    It  will  be  observed  therefore  that  for  this  pur- 
pose the  existence  of  natural  kinds  or  groups  is  necessary. 
In  our  games  of  chance  of  course  the  same  die  may  be 
thrown^    or    caid    drawn    from   the   same  pack,  as   often 
as  we  please;  but  many  of  the   events  which  occur  to 
human  beings  either  cannot  be  repeated  at  all,   or  not 
often  enough  to  secure  in  the  case  of  one  individual  any 
sufficient  statistical  uniformity.     Such  regularity  as  we  trace 
in  nature  is  owing,  much  more  than  is  often   suspected, 
to  the  arrangement  of  things  in  natural  kinds,  each   of 
them  containing  a  large  number  of  individuals.     Were  each 
kind  of  animals  or  vegetables  limited  to  a  single  pair,  or 
V.  4 
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even  to  but  a  few  pairs,  there  would  not  be  much  scc^ 
left  for  the  collection  of  statistical  tables  amongst  thei 
Or   to   take   a   less   violent    supposition,    if   the   numb< 
in  each  natural  class  of  objects  were  much   smaller   thai 
they  are  at  present,  or  the  differences  between  their  vari4 
ties  and   sub-species  much   more  marked,    the    consequei 
difficulty  of  extracting  from  them  any  sufficient  length  i 
statistical  tables,  though  not  fatal,  might  be  very  seriooi 
A  large  number  of  objects  in  the  class,  together  with  ttM 
general  similarity  which   entitles  the  objects  to   be   fat 
comprised   in  one  class,  seem   to  be  important  conditio^ 
for  the  applicability  of  the  theory   of  Probability  to   : 
phenomenon.    Something  an^ogous  to  this  excessive  paud: 
of  objects   in   a  class   would   be  fonnd  in  the  attempt  ^ 
apply  special  Insurance  offices  to  the  case  of  those  tra 
whei'e  the  numbers  are  very  limited,  and  the  employm 
80  dangerous  as  to  put  them  in  a  class  by  themselves. 
an   Insurance   Society  were    started   for    the  workmen  : 
gunpowder  mills  alone,  a  premium  would  have  to  be  chai 
to  avoid  possible  ruin,  so  high  as  to  illustrate  the  extrel 
paucity  of  appropriate  statistics. 

§  4,  So  much  (at  present)  for  the  objects.  If  we  t 
to  what  we  have  termed  the  agencies,  we  find  much  i 
same  tlung  again  here.  By  the  adjustment  of  their  relatji 
intensity,  and  the  respective  frequency  of  their  occu 
the  total  effects  which  they  produce  are  found  to  I 
tolerably  uniform.  It  is  of  course  conceivable  that  ■ 
should  have  been  othenvise.  It  might  have  been  fooj 
that  the  second  group  of  conditions  so  exactly  corrected  ti 
former  as  to  convert  the  merely  general  unifonnity  ii^ 
an  absolute  one ;  or  it  might  have  been  found,  on  i 
other  hand,  that  the  second  group  should  aggravi 
disturb   the   influence   of  the   former  to   such    an 
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as  to  destroy  all  the  uniformity  of  its  effects.  Practically 
neither  is  the  case.  The  second  condition  simply  varies  the 
details,  leaving  the  uniformity  on  the  whole  of  precisely 
the  same  general  description  as  it  was  before.  Or  if  the 
objects  were  supposed  to  be  absolutely  alike,  ds  in  the  case 
of  successive  throws  of  a  penny,  it  may  serve  to  bring  about 
a  uniformity.  Analysis  will  show  these  agencies  to  be 
thus  made  up  of  an  almost  infinite  number  of  different 
components,  but  it  will  detect  the  same  peculiarity  that 
we  have  so  often  had  occasion  to  refer  to,  pervading  almost 
all  these  components.  The  proportions  in  which  they  are 
combined  will  be  found  to  be  nearly,  though  not  quite,  the 
same;  the  intensity  with  which  they  act  will  be  nearly 
though  not  quite  equal.  And  they  will  all  unite  and  blend 
into  a  more  and  more  perfect  harmony  as  we  proceed  to 
take  the  average  of  a  larger  number  of  instances. 

Take,  for  instance,  the  length  of  life.  As  we  have  seen, 
the  constitutions  of  a  very  large  number  of  persons  selected 
at  random  will  be  found  to  present  much  the  same  feature  ; 
general  uniformity  accompanied  by  individual  irregularity. 
Now  when  these  persons  go  out  into  the  world,  they  are 
exposed  to  a  variety  of  agencies,  the  collective  influence 
of  which  will  assign  to  each  the  length  of  life  allotted  to 
him.  These  agencies  are  of  course  innumerable,  and  their 
mutual  interaction  complicated  beyond  all  power  of  analysis 
to  extricate.  Each  effect  becomes  in  its  turn  a  cause,  is 
interwoven  inextricably  with  ah  indefinite  number  of  other 
causes,  and  reacts  upon  the  final  result.  Climate,  food, 
clothing,  are  some  of  these  agencies,  or  rather  comprise 
aggr^d.te  groups  of  them.  The  nature  of  a  man's  work 
is  also  important.  One  man  overworks  himself,  another 
follows  an  unhealthy  trade,  a  third  exposes  himself  to  in- 
fection, and  so  on. 

4—^ 
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Now  the  result  of  all  this  is  that  these  agencies  con- 
Epire  with  the  objects  to  reproduce  the  same  kind  of  uni- 
formity as  is  mostly  to  he  found  io  them.  Or  rather,  as 
we  shall  proceed  presently  to  show,  they  do  so  in  the  gi^eat 
majority  of  eases. 

§  5.  It  may  be  objected  that  such  an  explanation  as 
the  above  does  not  really  amount  to  anything  deserving 
of  the  name,  for  that  instead  of  explaining  how  a  particular 
state  of  things  is  caused  it  merely  points  out  that  the 
same  state  exists  elsewhere.  There  is  a  uuifonnity  dis- 
covered in  the  objects  at  the  stage  when  they  are  com- 
monly submitted  to  calculation ;  wc  then  grope  about 
amongst  the  causes  of  them,  and  after  all  only  discover 
a  precisely  similar  uniformity  existing  amongst  these  causes. 
This  is  to  some  extent  true,  for  though  part  of  the  objection 
can  be  removed,  it  must  always  remain  the  case  that  the, 
baaea  of  an  objective  science  will  rest  in  the  last  resort 
upon  the  more  fart  t|iflt  ihii^gH  htp  fnund  to  be  so. 

§  6.  This  division,  into  objects  and  the  agencies  which 
affect  them,  is  merely  intended  for  a  rough  practical  ar- 
rangement, sufficient  to  point  out  to  the  reader  the  imme- 
diate nature  of  the  causes  which  bring  about  our  familiar 
uniformities.  If  we  go  back  a  step  further,  it  might  fairly 
be  maintained  that  they  may  be  reduced  to  one,  namely 
to  the  agencies.  The  objects,  as  we  have  termed  them, 
are  not  an  original  creation  in  the  state  in  which  we  now 
find  them.  No  one  supposes  that  whole  groups  or  classes 
were  brought  into  existence  simultaneously,  with  all  their 
general  resemblances  and  particular  differences  fully  de- 
veloped. Even  if  it  were  the  case  that  the  first  parents 
of  each  natural  kind  had  been  specially  created,  instead 
of  being  developed  out  of  pre-existing  forms,  it  would  still 
be  true  that  amongst  the  numbers  of  each  that  now  present 
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themselves  the  characteristic  diflferences  and  resemblances 
are  the  result  of  what  we  have  termed  agencies.  Take,  for 
instance^  a  single  characteristic  only,  say  the  height;  what 
determines  this  as  we  find  it  in  any  given  group  of  men  ? 
Partly,  no  doubt,  the  nature  of  their  own  food,  clothing, 
employment,  and  so  on,  especially  in  the  earliest  years  of 
their  life;  partly  also,  very  likely,  similar  conditions  and 
circumstances  on  the  part  of  their  parents  at  one  time  or 
another.  No  one,  I  presume,  in  the  present  state  of  know- 
ledge, would  attempt  to  enumerate  the  remaining  causes, 
or  even  to  give  any  indication  of  their  exact  nature ;  but 
at  the  same  time  few  would  entertain  any  doubt  that 
agencies  of  this  general  description  have  been  the  determin- 
ing causes  at  work. 

If  it  be  asked  again.  Into  what  may  these  agencies 
themselves  be  ultimately  analysed  ?  the  answer  to  this 
question,  in  so  far  as  it  involves  any  detailed  examination 
of  them,  would  be  quite  foreign  to  the  plan  of  this  essay. 
In  so  far  as  any  general  remarks,  applicable  to  nearly  all 
classes  alike  of  such  agencies,  are  called  for,  we  are  led 
back  to  the  point  from  which  we  started  in  the  previous 
chapter,  when  we  were  discussing  whether  there  is  neces- 
sarily one  fixed  law  according  to  which  all  our  series  are 
formed.  We  there  saw  that  every  event  might  be  re- 
garded as  being  brought  about  by  a  comparatively  few 
important  causes,  of  the  kind  which  comprises  all  of  which 
ordinary  observation  takes  any  notice,  and  an  indefinitely 
numerous  group  of  small  causes,  too  numerous,  minute,  and 
uncertain  in  their  action  for  us  to  be  able  to  estimate  them 
or  indeed  to  take  them  individually  into  account  at  all. 
The  important  ones,  it  is  true,  may  also  in  turn  be  them- 
selves conceived  to  be  made  up  of  aggregates  of  small 
components,  but  they  are  still  best  regarded   as  being  by 
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comparison  simple  and  distinct,  for  their  component  parts 
act  mostly  in  groups  collectively,  appearing  and  disap- 
pearing together,  bo  that  they  posseea  the  essential  charac- 
teristics of  unity. 

§  7.  Now,  broadly  speaking,  it  appears  to  me  that 
the  requisite  conditions  for  Probabihty  are  these :  that  the 
important  causes  should  be  by  comparison  fixed  and  per- 
manent, and  that  the  remaining  ones  should  on  the  average 
continue  to  act  as  often  in  one  direction  as  in  the  other. 
This  they  may  do  in  two  ways.  In  the  first  place  we 
may  be  able  to  predicate  nothing  more  of  then;i  than  the 
mere  fact  that  they  act'  as  often  in  one  direction  as  the 
other;  what  we  should  then  obtain  would  be  merely  the 
simple  statistical  uniformity  that  is  described  in  the  first 
chapter.  But  it  may  be  the  case,  and  in  practice  generally 
is  so  more  or  less  approximately,  that  these  minor  causes 
act  also  in  independence  of  one  another.  What  we  then 
get  is  a  group  of  uniformities  such  as  was  explained  and 
illustrated  in  the  second  chapter,  Every  possible  combi- 
nation of  these  causes  then  occurring  with  a  regular  de- 
gree of  frequency,  we  find  one  peculiar  kind  of  unifoiTuity 
exhibited,  not  merely  in  the  mere  fact  of  excess  and  defect 
{of  whatever  may  be  the  variable  quality  in  question),  but 
also  in  every  particular  amount  of  excess  and  defect. 
Hence,  in  this  case,  we  get  what  some  writers  term  a 
'mean'  or  'type,'  instead  of  a  simple  average.  For  in- 
stance, suppose  a  man  throwing  a  quoit  at  a  mark,  Hefe 
our  fixed  causes  are  his  strength,  the  weight  of  the  quoit, 
and    the  intention  of  aiming  at  a  given  point.     These  we 
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must  of  course  suppose  to  remain  unchanged,  if  we  are 
to  obtain  any  such  uniformity  as  we  are  seeking.  The 
minor  and  variable  causes  are  all  those  innumerable  little 
disturbing  influences  referred  to  in  the  last  chapter.  It 
might  conceivably  be  the  case  that  we  were  only  able  to 
ascertain  that  these  acted  as  often  in  one  direction  as  in 
the  other ;  what  we  should  then  find  was  that  the  quoit 
tended  to  fall  short  of  the  mark  as  often  as  beyond  it. 
But  owiDg  to  these  little  causes  being  mostly  independent 
of  one  another,  and  more  or  less  equal  in  their  influence, 
we  find  also  that  every  amouvd  of  excess  and  defect  presents 
the  same  general  characteristics,  and  that  in  a  large  num- 
ber of  throws  the  quantity  of  divergences  from  the  mark, 
of  any  given  amount,  is  a  tolerably  determinate  function, 
according  to  a  regular  law,  of  that  amount  of  divergence  \ 

§8.  The  necessity  of  the  conditions  just  hinted  at 
will  best  be  seen  by  a  reference  to  cases  in  which  any  of 
Ihem  happen  to  be  missing.     Thus  we  know  that  the  length 


,  ^  "It  would  seem  in  fact  that  in 
coarse  and  Tude  observations  the 
fiirora  proceed  from  a  very  few  prin- 
cipal causes,  and  in  consequence  our 
lijpothesis  [as  to  the  Exponential 
Iaw  of  Error]  will  probably  repre- 
sent the  facts  only  imperfectly,  and 
the  frequency  of  the  errors  will  only 
approximate  roughly  and  vaguely  to 
the  law  which  follows  from  it.  But 
when  astronomers,  not  content  with 
^e  degree  of  accuracy  they  had 
i^hed,  prosecuted  their  researches 
into  the  remaining  sources  of  error, 
^  found  that  not  three  or  four, 
^^t  a  great  number  of  minor  sources 
^  error  of  nearly  co-ordinate  import- 
*^  began   to  reveal  themselves, 


having  been  till  then  masked  and 
overshadowed  by  the  graver  errors 
which  had  been  now  approximately 

removed There  were  errors   of 

graduation,  and  many  others  in  the 
contraction  of  instruments;  other 
errors  of  their  adjustments;  errors 
(technically  so  called)  of  observation; 
errors  from  the  changes  of  tempera- 
ture, of  weather,  from  slight  irregular 
motions  and  vibrations ;  in  short,  the 
thousand  toinute  disturbing  influ- 
ences with  which  modem  astrono- 
mers are  familiar. ''  (Extracted  from 
a  paper  by  Mr  Crofton  in  the  Vol.  of 
the  Philosophical  Transactions  for 
1870,  p.  177.) 
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'  of  life  is  on  the  whole  tolerably  regular,  and  so  are 
numbera  of  those  who  die  in  successive  years  or  centi 
of  most  of  the  cominoaer  diseases.  But  it  does  not  set 
to  be  the  case  with  all  diseases.  What,  for  instance, 
the  Sweating  Sickness,  the  Black  Death,  the  Asiatic 
Cholera?  The  two  former  either  do  not  recur,  or,  if  they 
do,  recur  in  such  a  mild  form  as  not  to  deserve  the  same 
name.  What  in  fact  of  any  of  the  diseases  which  are  epi- 
demic rather  than  endemic?  All  these  have  their  causes 
doubtless,  and  would  be  produced  again  by  the  recurrence 
of  the  conditions  which  caused  them  before.  But  some  of 
them  do  not  recur  at  all.  They  seem  to  have  depended 
upon  such  rare  conditions  that  their  occurrence  was  almo.st 
unique.  And  of  those  which  do  recur  the  course  is  gene- 
rally so  eccentric  and  irregular,  often  so  much  dependent 
upon  human  wQl  or  want  of  will,  as  to  entirely  deprive  their 
results  (that  is,  the  number  of  deaths  which  they  cause) 
of  the  statistical  uniformity  of  which  we  are  speaking. 

The  explanation  probably  is  that  one  of  the  principal 
causes  in  such  cases  is  contagion.  If  so,  we  have  at  oncfe 
a  cause  which  so  far  from  being  fixed  is  subject  to  the 
utmost  variabihty.  Stringent  caution  may  destroy  it,  care- 
lessness may  aggravate  it  to  any  extent.  The  will  of  man, 
as  finding  its  expression  either  on  the  part  of  govern- 
ment, of  doctors,  or  of  the  public,  may  make  of  it  pretty 
nearly  what  is  wished,  though  against  the  possibility  of  its 
entrance  into  any  community  no  precautions  can  absolutely 
insure  us. 

§  9.  If  it  be  replied  that  this  want  of  statistical  regu- 
larity only  arises  from  the  fact  of  our  having  confined  our- 
selves to  too  limited  a  time,  and  that  we  should  find  it 
disappear  here,  as  elsewhere,  if  we  kept  our  tables  open  long 
enough,  we  shall  find  that  the  answer  will  suggest  another  case 
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in  which  the  requisite  conditions  for  Probability  are  wanting. 
Snch  a  reply  would  only  be  conclusive  upon  the  supposition 
that  the  ways  and  thoughts  of  men  are  in  the  long  run  invari- 
able, or  if  variable,  subject  to  periodic  changes  only.     On  the 
assumption  of  a  steady  progress  in  society,  either  for  the 
better  or  the  worse,  the  argument  faUs  to  the  ground  at 
once.     From  what  we  know  of  the   course  of  the  world, 
these  fearful  pests  of  the  past  may  be  considered  as  solitary 
events  in  our  history,  or  at  least  events  which  will  not  be 
repeated.     No   continued    uniformity    would   therefore   be 
found  in  the  deaths  which  they  occasion,  though  the  regis- 
trar's   books  were    kept  open   for    a  million  years.     The 
reason  here  is  probably  to  be  sought  in  the  gradual  altera- 
tion of  those  indefinitely  numerous   conditions  which   we 
term  pn^ess  or  civilization.     Every  little  circumstance  of 
this  kind  has  some  bearing  upon  the  liability  of  any  one 
to  catch  a  disease.     But  when  a  kind  of  slow  and  steady 
tide  sets  in,  in  consequence  of  which  these  influences  no 
longer  remain  at  about  the  same  average  strength,  warring 
at  equal  terms  in  the  long  run  with  hostile  influences,  but 
on  the  contrary  show  a  steady  tendency  to  increase  their 
power,  the  statistics  will,  with  consequent  steadiness   and 
permanence,  take  the  impress  of  such  a  change. 

§  10.  Briefly  theij,  if  we  were  asked  where  the  dis- 
tinctive characteristics  of  Probability  are  most  prominently 
to  be  found,  and  where  they  are  most  prominently  absent, 
we  might  say  that  (1)  they  prevail  principally  in  the  pro- 
perties .of  natural  kinds,  both  in  the  ultimate  and  in  the 
derivative  or  accidental  properties.  In  all  the  characteristics 
of  natural  species,  in  all  they  do  and  all  which  happens  to 
them,  so  far  as  it  depends  upon  their  properties,  we  seldom 
&il  to  detect  this  regulaiity.  Thus  in  men,  their  height, 
strength,  weight,  the  age  to  which  they  live,  the  deaths  of 
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wliich  they  die;  all  present  a  well-known  uniformity.  Life 
Insurance  tables  offer  the  moat  famihar  instance  of  the 
importance  of  these  applications  of  Probability, 

(2)  The  same  peculiarity  prevails  again  in  the  force 
and  frequency  of  most  natural  agencies.  Wind  and  weather 
are  seen  to  lose  their  proverbial  irregularity  when  examined 
on  a  large  Bcala  Man's  work  therefore,  when  operated  on 
by  such  agencies  as  these,  even  though  it  had  heen  made  in 
different  cases  absolutely  alike  to  begin  with,  afterwards 
shows  only  a  general  regularity.  I  may  sow  exactly  the 
same  amount  of  seed  in  my  field  every  year.  The  yield  may 
one  year  he  moderate,  the  next  abundant  through  favourable 
weather,  and  then  again  in  turn  be  destroyed  hy  hail.  But 
in  the  long  run  these  irregularities  will  be  equalized  in  the 
result  of  my  crops,  because  they  are  equaJized  in  the  power  and 
frequency  of  the  productive  agencies.  The  business  of  under- 
writers, and  offices  which  insure  the  crops  against  hail,  would 
fall  undfer  this  class;  though,  as  already  remarked,  there  is  no 
very  profound  distinction  between  them  and  the  former  class. 

The  reader  must  be  reminded  again  that  this  fixity  is 
only  temporary,  that  is,  that  even  here  the  series  belong  to 
the  class  of  those  which  possess  a  fluctuating  type.  Those 
indeed  who  behove  in  the  fixity  of  natural  species  will  have 
the  best  chance  of  finding  a  series  of  the  really  permanent 
type  amongst  them,  though  even  they  will  admit  that  some 
change  in  the  characteristic  is  attainable  in  length  of  tiraa 
In  the  case  of  the  principal  natural  agencies,  it  is  of  course 
incontestable  that  the  present  average  is  referable  to  the 
present  geological  period  only.  Our  average  temperature 
and  average  rainfall  have  in  former  times  been  totally  dif- 
ferent from  what  they  now  are,  and  doubtless  will  be  so  again. 

Any  fuller  investigation  of  the  process  by  which  on  the 
Theory  of  Evolution  out  of  a  primeval  simplicity  and  uol-h 
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fonnity  the  present  variety  was  educed,  hardly  belongs  to  the 
scope  of  the  present  work :  at  most,  a  few  hints  must  suffice. 
§  11.     The  above,  then,  are  instances  of  natural  objects 
and  natural  agencies.    There  seems  reason  to  believe  that  it 
is  in  such  things  only,  as  distinguished  from  things  artificial, 
that  the  property  in  question  is  to  be  found.     This  is  an  as- 
sertion that  will  need  some  discussion  and  explanatiou.   Two 
instances,  in  apparent  opposition,  will  at  once  occur  to  the 
mind  of  some  readers ;  one  of  which,  from  its  great  intrinsic 
importance,  and  the  other,  from  the  frequency  of  the  pro- 
blems which  it  furnishes,  will  demand  a  few  minutes'  separate 
examination. 

(1)  The  first  of  these  is  the  already  mentioned  case  of 
instrumental  observations.  In  the  use  of  astronomical  and 
other  instruments  the  utmost  possible  degree  of  accuracy  is 
often  desired,  a  degree  which  cannot  be  reasonably  hoped  for 
by  any  one  single  observation.  What  we  do  therefore  in 
these  cases  is  to  make  a  large  number  of  different  observa- 
tions, which  are  naturally  found  to  differ  somewhat  from  one 
another  in  their  results ;  by  means  of  these  the  true  value 
(as  explained  in  a  future  chapter,  on  the  Method  of  Least 
Squares)  is  to  be  determined  as  accurately  as  possible.  The 
subjects  then  of  calculation  here  are  a  certain  number  of 
elements,  slightly  incorrect  elements,  given  by  successive 
observations.  Are  not  these  observations  artificial,  or  the 
direct  product  of  voluntary  agency  ?  Certainly  not :  at  least, 
it  depends  on  what  we  understand  by  voluntary.  What  is 
really  intended  and  aimed  at  by  the  observer  is,  of  course, 
perfect  accuracy,  that  is,  the  true  observation,  or  the  volun- 
taiy  steps  and  preliminaries  on  which  this  observation  de- 
pends. Whether  voluntary  or  not,  this  result  only  can  be 
called  intentional.  But  this  result  is  not  obtained.  What 
i't    ve  actually  get  in  its  place  is  a  series  of  deviations  from  it, 
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containing  results  more  or  less  wide  of  the  truth.  Now  by 
what  are  these  cleviations  caused  ?  By  just  such  agencies  as 
we  have  been  considering  in  some  of  the  earlier  sections  in 
this  chapter.  Heat  and  its  irregular  warping  influence, 
draughts  of  air  producing  their  corresponding  effects,  dust 
and  consequent  friction  in  one  part  or  another,  the  slight 
distortion  of  the  instrument  by  strains  or  the  slow  uneven 
contraction  which  continues  long  after  the  metal  was  cast ; 
these  and  such  as  these  are  some  of  the  causes  which  divert 
us  from  the  truth.  Besides  this  group,  there  are  others 
which  certainly  do  depend  upon  human  agency,  hut  which 
are  not,  strictly  speaking,  voluntary.  They  are  such  as  the 
irregular  action  of  the  muscles,  inability  to  make  our  various 
organs  and  members  execute  precisely  the  purposes  we  have 
in  mind,  perhaps  different  rates  in  the  rapidity  of  the  ner- 
vous currents  in  the  same  or  different  observers.  The  effect 
produced  by  some  of  these,  and  the  allowance  that  has  in 
consequence  to  be  made,  are  becoming  famiUar  even  to  the 
outside  world  under  the  name  of  the  'personal  equation'  in 
astronomical  and  other  observations. 

§  12.  (2)  The  other  example,  alluded  to  above,  is  the  stock 
one  of  cards  and  dice.  Here,  as  in  the  last  case,  the  result 
is  remotely  voluntary,  in  the  sense  that  deliberate  volition 
has  come  in  at  one  stage.  But  subsequently  to  this  stage, 
the  result  is  produced  or  affected  by  so  many  involuntary 
agencies  that  it  owes  its  characteristic  properties  to  these, 
The  turning  up,  for  example,  of  a  particular  face  of  a  die  h 
the  result  of  voluntary  agency,  hut  it  is  not  an  immediate 
result.  That  particular  face  was  not  chosen,  though  the  fad 
of  its  being  chosen  was  the  remote  consequence  of  an  act  Ol 
choice.  There  has  been  an  intermediate  chaos  of  contlictiiif 
agencies,  which  no  one  can  calculate  before  or  distiuguist 
afterwards.     These  agencies  seem  to  show  a  uniformity 
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the  long  run,  and  thence  to  produce  a  similar  uniformity  in 
the  result.  The  drawing  of  a  card  from  a  pack  is  indeed 
more  directly  volitional,  as  in  cutting  for  partners  in  a  game 
of  whist.  But  no  one  continues  to  do  this  long  without 
having  the  pack  well  shuffled  in  the  interval,  whereby  a  host 
of  involuntary  influences  are  let  in. 

§  13.  The  once  startling  but  now  familiar  uniformities 
ia  the  cases  of  suicides  and  misdirected  letters  do  not  belong 
to  the  same  class.  The  final  resolution,  or  want  of  it,  is  in 
each  case  indeed  an  important  ingi'edient  in  the  individual's 
action  or  omission ;  but,  in  so  far  as  volition  has  anything  to 
do  with  the  results  as  a  whole,  it  instantly  disturbs  them.  If 
the  voice  of  the  Legislature  speaks  out,  or  any  great  preacher 
or  moralist  succeeds  in  deterring,  or  any  impressive  example 
in  impelling,  our  moral  statistics  are  instantly  tampered  with. 
Some  further  discussion  will  be  devoted  to  this  subject  in  a 
future  chapter ;  it  need  only  be  remarked  here  that  (always 
excluding  such  common  or  general  influence  as  those  just 
mentioned)  the  average  volition,  potent  as  it  is  in  each 
separate  case,  is  on  the  whole  swayed  by  non -voluntary  con- 
ditions, such  as  those  of  health,  the  casualties  of  employment, 
'Sec,  which  influence  the  length  of  a  man's  life. 

§  14.  Such  distinctions  as  those  just  insisted  on  may 
seem  to  some  persons  to  be  needless,  but  serious  errors  have 
occasionally  arisen  from  the  neglect  of  them.  The  imme- 
diate products  of  man's  mind,  so  far  as  we  can  obtain  them, 
do  not  seem  to  possess  this  essential  characteristic  of  Proba- 
bility. Their  characteristic  seems  rather  to  be,  either  perfect 
mathematical  accuracy  or  utter  want  of  it,  either  law  unfail- 
ing or  mere  caprice.  If,  e.  g.,  we  find  the  trees  in  a  forest 
growing  in  straight  lines,  we  unhesitatingly  conclude  that 
they  were  planted  by  man  as  they  stand.  It  is  true,  on  the 
other  hand,  that  .if  we  find  them  not  regularly  planted,  we 
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cannot  conclude  that  they  were  not  planted  hy  man;  partly 
because  the  planter  may  have  worked  without  a  plan,  partly 
because  the  subsequent  irregularities  brought  on  by  nature 
may  have  obscured  the  plan.  Practically  the  mind  has  to 
work  by  the  aid  of  imperfect  instruments,  and  subjected  to 
many  hindrances  through  various  and  conflicting  agencies, 
and  by  these  means  its  work  loses  its  original  properties. 
Suppose,  for  instance,  that  a  man,  instead  of  producing  nu- 
merical results  by  imperfect  observations  or  by  the  casta  of 
dice,  were  to  select  them  at  first  hand  for  himself  by  simply 
thinking  of  them  at  once ;  what  sort  of  series  would  lie  ob- 
tain! It  would  be  about  as  difficult  to  get  any  such  series 
as  those  of  Probability  as  it  would  be  to  keep  his  heart  or 
pulse  working  regularly  by  direct  acts  of  Tolition,  supposing 
that  he  had  the  requisite  control  over  these  organs.  But 
the  mere  suggestion  is  absurd.  A  roan  must  have  an  object 
in  so  thinking,  he  must  think  according  to  a  rule  or  formula; 
but  unless  he  takes  some  natural  series  as  a  copy,  he  will 
never  be  able  to  construct  one  mentally  wiiich  shall  penna- 
nently  imitate  the  originals.  Or  take  another  product  of 
human  eiforts,  in  which  the  intention  can  he  executed  with 
tolerable  success.  When  any  one  builds  a  house  there  are 
many  shght  disturbing  influences  at  work,  such  as  shrinking 
of  bricks  and  mortar,  settling  of  foundations,  &c.  But  the 
effect  which  these  disturbances  are  able  to  produce  is  so  in- 
appreciably small,  that  we  may  fairly  consider  that  the  result 
obtained  is  the  direct  product  of  the  mind,  the  accurate 
realization  of  its  intention.  What  is  the  consequence? 
Every  house  in  the  row  is  of  exactly  the  same  height,  width, 
&c,  ns  its  neighbours;  or  if  there  are  variations  they  are 
few,  definite,  and  regular.  The  result  offers  no  resemblance 
whatever  to  the  heights,  weights,  &c.  of  a  number  of  men 
selected    at    random.       The    builder    probably   had    some 
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regular  design  in  contemplation,  and  he  has  succeeded  in 
executmg  it. 

§  15.    It  may  be  replied  that  if  we  extend  our  observa- 
tion, say  to  the  houses  of  a  large  city,  we  shall  then  detect 
the  property  under  discussion.     The  different  heights  of  a 
great  number,  when  grouped  together,  might  be  found  to 
resemble  those  of  a  great  number  of  human  beings  under 
rimilar  treatment.     Something  of  this  kind  might  not  impro- 
bably be  found  to   be   the  case,  though  the  resemblance 
would  be  far  from  being  a  close  one.     But  to  raise  this 
question   is   to  get   on    to    different   ground,    for   we   are 
speaking  (as  remarked  above)  not  of  the  work  of  different 
ffiinds  with  their  differeM  aims,  but  of  that  of  one  mind. 
In  a  multiplicity  of  designs  there  may  be  that  variable  uni- 
formity, for  which  we  may  look  in  vain  in  a  single  design. 
The  heights    which   the    different    builders    contemplated 
Blight  be  found  to  group  themselves  into  something  of  the 
same  kind   of  uniformity  as   that  which  prevails  in  most 
oth«  things  which  they  should  undertake  to  do  indepen- 
dently.   We  might  then  trace  the  action  of  the  same  two 
conditions, — a  uniformity  in  the  multitude  of  their  different 
designs,  a  uniformity  also  in  the  infinite  variety   of  the 
influences  which  have  modified  those  designs.     But  this  is  a 
very  different  thing  from  saying  that  the  work  of  one  man 
will  show  such  a  result  as  this.     The  difference  is  much  like 
that  between  the  tread  of  a  thousand  men  who  are  stepping 
without  thinking  of  each  other,  and  their  tread  when  they 
are  drilled  into   a  regiment.    In  the  former  case  there  is 
the  working,  in  one  way  or  another,  of  a  thousand  minds; 
in  the  latter,  of  one  only. 

The  investigations  of  this  and  the  former  chapter 
constitute  a  suflSciently  close  examination  into  the  detailed 
causes  by  which  the  peculiar  form  of  statistical  resultis  with 


I' 61     Origin,  or  Process  of  Catuaiion  of  ike  Seri^.  [chap.  t 

■which  we  are  concerned  is  actually  produced,  to  serve  i 
purpose  of  a  work  which  is  occupied  mainly  with  the  meth 
of  the  Science  of  Probability.  The  great  importance,  hoW 
ever,  of  certain  statistical  or  sociological  enquiries  will  i 
mand  a  recurrence  in  a  future  chapter  to  one  partic 
application  of  these  statistics,  viz.  to  those  concerned  wid 
some  classes  of  human  actions. 

§  16.    We  will  conclude  this  chapter  by  a  brief  discuBsigJ 
of  the  meaning  to  be  assigned  in  Probability  to  certain  tei 
which  incessantly  occur  there,  namely,  'randomness'  or  ' 
random,'  and  other  allied  expressions.     As  in  the  case  of  | 
other  technical  names,  their  popular  signification  is  no  ci 
clue  to  that  which  is  accepted  in  science. 

I  apprehend  that  in,  Probability  these  characteristi 
must  be  regarded  as  attributes  of  an  agent,  either  a  hum 
agent  or  one  working  in  an  analogous  way.  This  ageiM 
is  assumed  to  be  fixed  and  determinate  except  witW 
certain  limits,  and  within  those  limits  is  assumed  to  ] 
uniformly  diatiibuted.  It  is  these  two  characteristics  wbi 
are  specially  distinctive  of  Probability,  and  which  will  th« 
fore  most  need  to  be  illustrated  and  explained. 

The  first  characteristic   offers   nothing  remarkable, 
the   agent   does   not  act  in  a  fixed    determinate   way,   ■ 
course  he  ceases  to  be  a  fit  object  for  any  kind  of  Gcieuq 
If  he  is  drawing  halls  from  a  bag,  for   instance,  we  m«| 
assume  that  he  always  goes   to   the   same   hag,  and 
its  contents  are    unchanged    during    bis    operations ;    cff,  J 
lliere   is   any  change    permitted,  its    nature   and   amoi 
must  be  strictly  defined.     This  is  too  obvious  to  need  f 
i-emark. 

Of  the  two  remaining  characteristics,  the  first,  nam 
the  assignment  of  limits  to  the  randomness,  may  alsc 
obvious  enough,  and  so  indeed  it  is  in  most  of  the  instai 
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which  these  early  chapters  will  bring  to  notice.     In  '  direct 

probabilities,'^  as  they  are  termed,  where  the  causes  are  given, 

their  limits  are  also  mostly  given  at  the  same  time,  or  may 

readily  be  inferred,  but  in  'inverse  probabilities,'^  where  the 

causes  are  not  given,  very  serious  confusion  may  easily  arise 

from  this  source.     What  is  needed  is  that  we  should  always 

know  precisely  the  limits  imposed  upon  this  random  conduct. 

In  the  case  of  dice  and  cards  we  can  scarcely  go  wrong,  for 

these  implements  are  perfectly  distinctive,  and  the  rules  for 

their  employment  mostly  unmistakeable.      But  if  a   man 

'  fires  a  shot  at  random/  we  want  a  word  or  two  of  further 

definition.    Does  he  fire  within  a  vertical  plane,  so  that  only 

the  distance,  or  within  a  horizontal  plane,  so  that  only  the 

direction,  is  variable  ?    If  no  such  specification  be  given  we 

may   still  ask   whether  he   is   limited   downwards   by  the 

horizon,  i.e.  whether  he  fires  both  at  the  ground  beneath 

him  as  well  as  into  the  air  above.     So  in  *  drawing  a  straiglit 

line  at  random  in  a  plane,'  to  see  whether  it  intersects  certain 

other  lines  or  figures,  we   want  further  limits.      The  line 

must  start  from  some  given   point,  or  it  must    (in   most 

instances)   cross  some  given  figure,   so  as  not  to  have  the 

infinite  scope  of  the  whole  plane  assigned  to  it. 

§  17.  We  now  come  to  the  really  characteristic  point. 
Within  certain  limits  the  auction  must  be  uniformly  distributed- 
There  is  a  germ  of  this  meaning  in  the  common  acceptation 
of  the  term,  but  it  has  to  be  much  more  stringently  insisted 
on  in  our  science  ;  this  rigour  of  meaning  is  what  has  already 
been  described  as  'idealizing'  the  randomness.  Suppose 
there  are  fifty  numbered  volumes  in  a  shelf,  and  a  man  is 
said  to  take  one  of  them  at  random.  We  start,  of  course,  by 
requiring  that  all  his  movements,  at  any  rate  all  that  affect  the 

*  For  the  meaning  of  tiles'^  temg,      a^lnrlpd  to,  863  further  on,  Cb.  vi. 
isd  for  illnstratioxis  of  the  confusion      §§  9 — 16. 

V.  ^ 
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result,  shall  be  strictly  assigoed  up  to  the  limit  of  the  given 
shelf.  He  goea  to  the  same  bookcase,  to  the  same  shelf,  and 
so  on.  But  having  got  him  there,  we  assume  that  the  direc- 
tion of  hia  hand  in  taking  out  a  book  will  be  uniformly 
distributed  in  the  long  run  along  the  whole  shelf.  He  is  to 
take  one  book,  ultimately,  j  list  as  often  as  another.  So  if  he 
fires  a  shot  at  random,  in  a  given  vertical  plane,  it  is  the 
angular  direction  of  the  line  of  fire  which  is  supposed  to 
be  uniformly  distributed.  Every  angular  deviation  is  to 
be  equally  represented  in  the  long  run. 

It  is  here  that  a  number  of  characteristic  ambiguities 
begin  to  make  themselves  felt  as  a  serious  perplexity  in  pro- 
bability problems.  In  reference  to  what  elements,  or  at  what 
stage,  is  this  uniform  distribution  to  occur  ?  If  the  books  in 
the  shelf  are  not  of  exactly  equal  size,  is  the  ultimate 
uniform  selection  to  apply  to  the  books  individually,  or 
to  the  width,  or  even  to  the  area,  of  their  backs,  so  as  to 
make  the  large  books  more  likely  to  get  taken?  Again,  in 
appioaching  the  shelf,_  does  he  distribute  his  movements 
uuilbrmly  over  linear  or  angular  spaces?  in  plainer  words, 
does  be  walk  straight  up  to  any  part  of  the  shelf,  and 
take  out  the  book  opposite  him,  or  towards  the  middle  and 
stretch  out  for  one  ?  In  the  latter  case  the  books  at  the  ends 
of  the  shelf  would  not  get  their  fair  share  of  selection.  As 
we  shall  see  in  future  chapters,  perplexities  of  this  kind 
impose  overwhelming  obstacles  in  the  way  of  certain  pro- 
blems which  have  been  attempted  at  various  times.  All 
that  need  be  noticed  here  is,  that  this  uniform  distribution 
has  to  be  postulated  at  one  stage  or  another  in  all  "random" 
action ;  and  that  to  determine  at  what  stage  it  shall  be 
introduced  in  any  particular  problem,  a  variety  of  conven- 
tions exist,  founded  partly  on  experience  and  partly  on  what  ' 
may  be  called  inatincta  of  fairness  and  propriety. 
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The  experience  and  sagacity  of  successive  ages  of  gam- 
blers have  of  course  secured  that  no  ambiguity  of  this  kind 
shall  cause  them  any  inconvenience.  Dice  indeed  offer  no 
trouble;  for  with  them  the  uniform  distribution  is  pretty 
accurately  secured  without  the  need  of,  and,  if  necessary  in 
defiance  of,  any  care  and  forethought.  We  cannot  help 
getting  the  successive  faces  equally  often  with  a  fair  die. 
In  cutting  a  pack  of  cards  the  same  end  is  secured  by  first 
shuffling  them,  which  also  is  found  in  the  long  run  to  lead  to 
a  uniform  distribution.  And  doubtless  similar  resources  are 
available  in  any  other  cases  where  they  may  be  needed. 
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CHAPTER  IV. 


THE    MODES    OF    DISCOVERING    AND    PROVING    THE 
EXISTENCE    OF    OUR    SERIES. 


§  1.  At  the  point  which  we  have  now  reached,  we  are  sup- 
posed to  be  in  possession  of  a  series  of  a  certain  kind,  lying 
at  the  bottom,  as  one  may  say,  and  forming  the  foundation 
on  which  the  Science  of  Prohahility  is  to  be  erected.  We 
have  described  with  sufficient  particularity  the  characteristics 
of  such  a  series,  and  have  indicated  the  process  by  which  it 
is,  as  a  rule,  actually  brought  about  in  nature.  The  next  en- 
quiries which  have  to  be  successively  made  are,  how  in  any 
particular  case  we  are  to  proceed  to  obtain  such  a  series,  that 
is,  by  what  expedients  we  are  to  establish  its  existence  and 
determine  its  special  character  and  properties?  and  secondly', 
when  we  have  obtained  it,  in  what  mode  ia  it  to  he  employed 
for  logical  purposes! 

The  answer  to  the  former  enquiry  does  not  seem  diflficult. 
Experience  is  our  sole  guide.  If  we  want  to  discover  what  is 
in  reality  a  series  of  things,  not  a  series  of  our  own  concep- 
tions, we  must  appeal  to  the  things  themselves  to  obtain  it, 
for  we  cannot  find  much  help  elsewhere.  We  cannot  tell 
how  many  persona  will  be  bom  or  die  in  a  year,  or  how 
many  houses  will  be  burnt  or  ships  wrecked,  without  actually 
counting  them.     When  we  thus  speak  of  'experience'  we 
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logical  part  o(  tbis  Tolnme,  and  is 
entered  ou  in  the  oontae  of  Chapter  v. 
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mean  to  employ  the  term  in  its  widest  signification;  we 
mean  experience  supplemented  by  all  the  aids  which  in- 
dactiye  or  deductive  logic  can  afford.  When,  for  instance, 
we  have  found  the  series  which  comprises  the  numbers  of 
persons  of  any  assigned  class  who  die  in  successive  years,  we 
have  no  hesitation  in  extending  it  some  way  into  the  future 
as  well  as  into  the  past.  The  justification  of  such  a  proce- 
dure must  be  sought  in  the  ordinary  canons  of  Induction. 
ks  a  special  discussion  will  be  given  upon  the  connection 
between  Probability  and  Induction,  no  more  need  be  said 
upon  this  subject  here;  but  nothing  will  be  found  at  vari- 
ance  with  the  assertion  just  made,  that  the  series  we  employ 
are  ultimately  obtained  by  experience  only. 

§  2.  In  many  cases  it  is  undoubtedly  true  that  we  do  not 
resort  to  direct  experience  at  all.  If  I  want  to  know  what  is 
my  chance  of  holding  ten  trumps  in  a  game  of  whist,  I  do 
not  enquire  how  often  such  a  thing  has  occurred  before.  If 
all  the  inhabitants  of  the  globe  were  to  divide  themselves  up 
into  whist  parties  they  would  have  to  keep  on  at  it  for  a 
great  many  years,  if  they  wanted  to  settle  the  question 
satisfactorily  in  that  way.  What  we  do  of  course  is  to  cal- 
culate algebraically  the  proportion  of  possible  combinations  in 
which  ten  trumps  can  occur,  and  take  this  as  the  answer  to 
our  problem.  So  again,  if  I  wanted  to  know  the  chance  of 
throwing  six  with  a  die  whose  faces  were  unequal,  I  should 
endeavour  to  calculate  geometrically  the  solid  angle  sub- 
tended at  the  centre  of  gravity  by  the  opposite  face,  and  the 
ratio  of  this  to  the  whole  surface  of  a  sphere  would  represent 
sufficiently  closely  the  chance  required. 

It  is  quite  true  that  in  such  examples  as  the  above,  espe- 
cially the  former  one,  nobody  would  ever  think  of  appealing 
to  statistics.  This  would  be  a  tedious  process  to  adopt  when, 
as  here,  the  mechanical  and  other  conditions  upon  which  the 
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production  of  the  events  depend  are  comparatively  few,  de- 
terminate, and  admit  of  isolated  consideration,  whilst  tlie 
enormous  number  of  combinations  which  can  be  constructed 
out  of  them  cause  an  enormous  consequent  multiplicity  of 
ways  in  which  the  events  can  possibly  happen.  Hence,  in 
practice,  A  priori  deteriAination  is  often  easy,  whilst  d.  paste- 
Hori  appeal  to  experience  would  be  not  merely  tedious  but 
utterly  impracticable.  This,  combined  with  the  frequent 
simplicity  and  attractiveness  of  such  examples  when  deduct- 
ively treated,  has  made  them  very  popular,  and  produced  the 
impression  in  many  quarters  that  they  are  the  proper  typical 
instances  to  illustrate  the  theory  of  chance.  Whereas,  had 
the  science  been  concerned  with  those  kinds  of  events  only 
which  in  practice  are  commonly  made  subjects  of  insurance, 
probably  no  other  view  would  ever  have  been  taken  than 
that  it  was  based  upon  direct  appeal  to  experience. 

§  3.  When,  however,  we  look  a  little  closer,  we  find  that 
there  is  no  occasion  for  such  a  sharp  distinction  as  that  ap- 
parently implied  between  the  two  classes  of  examples  just 
indicated.  In  such  cases  as  those  of  dice  and  cards,  even,  in 
which  we  appear  to  reason  directly  from  the  determining 
conditions,  or  possible  variety  of  the  events,  rather  than  from 
actual  observation  of  their  occurrence,  we  shall  find  that  this 
is  only  valid  by  the  help  of  a  tacit  assumption  which  can 
never  be  determined  otherwise  than  by  direct  experience. 
It  is,  no  doubt,  an  exceedingly  natural  and  obvious  assump- 
tion, and  one  which  is  continually  deriving  fresh  weight  from 
every  day  observation,  but  it  is  one  which  ought  not  to  be 
admitted  without  consideration.  As  this  is  a  very  important 
matter,  not  so  much  in  itself  as  in  connection  with  the  light 
which  it  throws  upon  the  theory  of  the  subject,  we  will  enter 
into  a  somewhat  detailed  examination  of  it. 

Let  us  take  a  Teiy  simple  example,  that  of  tossing  up 
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penny.    Suppose  that  I  am  contemplating  a  succession  of 
two  throws;  I  can  see  that  the  only  possible  events  are* 
H,H,,  H,T,,  T.H.,  T.T.    So  much  is  certain.     We  are  more- 
OFer  tolerably  well  convinced  from   experience   that  these 
events  occur,  in  the  long  run,  about  equally  often.     I'liis  is 
of  course  admitted  on  all  hands.    But  on  the  view  commonly 
maintained,  it  is  contended  that  we  might  have  known  the 
fact  beforehand  on  grounds  which  are  applicable  to  an  indefi- 
nite number  of  other  and  more  complex  cases.     The  form  in 
which  this  view  would  generally  be  advanced  is,  that  we  are 
enabled  to  state  beforehand  that  the  four  throws  above  men- 
tioned  are  equally  likely.     If  in  return  we  ask  what  is  meant 
by  the  expression  'equally  likely',  it  appears  that  there  are 
two  and  only  two  possible  forms  of  reply.    One  of  these  seeks 
the  explanation  in  the  state  of  mind  of  the  observer,  the 
other  seeks  it  in  some  characteristic  of  the  things  observed. 

(1)  It  might,  for  instance,  be  said  on  the  one  hand,  that 
what  is  meant  is  that  the  four  events  contemplated  are 
equally  easy  to  imagine,  or,  more  accurately,  that  our  expec- 
tation or  belief  in  their  occurrence  is  equal.  We  could 
hardly  be  content  with  this  reply,  for  the  further  enquiry 
would  immediately  be  urged,  On  what  ground  is  this  to  be 
believed?  What  are  the^  characteristics  of  events  of  which 
our  expectation  is  equal  ?  If  we  consented  to  give  an  answer 
to  this  further  enquiry,  we  should  be  led  to  the  second  form 
of  reply,  to  be  noticed  directly;  if  we  did  not  consent  we 
should,  it  seems,  be  admitting  that  Probability  was  only  a 
portion  of  Psychology,  confined  therefore  to  considering  states 

>  For  the  use  of  those  not  ac-  two  successive  throws  of  the  penny 

qnainted  with  the  common  notation  give  head ;  H,  T,  that  one  of  them 

employed  in  this  subject,  it  may  be  gives    head,    and    the    other    tail ; 

remarked  that  H,H,  is   simply  an  and  so  on  with  the  remaining  sym- 

abbreviated  way  of  saying  that  the  bols. 


72 


Hovj  to  discover  and  prove  the  Series,    [chap,  it, 


of  mind  ia  themselves,  rather  than  in  their  reference  to  fa^ta 
viz.  as  being  tnie  or  false.  We  should,  that  is,  be  ceasing 
to  make  it  a  acience  of  inference  about  things.  This  point 
will  have  to  be  gone  into  more  thoroughly  in  another  chap- 
ter; but  it  ia  impossible  to  direct  attention  too  prominently 
to  the  fact  that  logic  (and  therefore  Probability  as  a  branch 
of  logic)  is  not  concerned  with  what  men  do  believe,  but 
with  what  they  ought  to  believe,  if  they  are  to  beKeve 
correctly. 

(2)  In  the  other  form  of  reply  the  explanation  of  tho 
phrase  in  question  would  be  sought,  not  in  a  state  of  mind, 
but  in  a  quality  of  the  things  contemplated.  We  might  give 
the  following  as  the  meaning,  viz.  that  the  events  really 
would  occur  with  equal  frequency  in  the  long  run.  The 
ground  of  this  assertion  would  probably  be  found  in  past  ex- 
perience, and  it  would  doubtless  be  impossible  so  to  frame 
the  answer  as  to  exclude  the  notion  of  our  belief  altogether. 
But  still  there  is  a  broad  distinction  between  seeking  an 
equality  in  the  amount  of  our  belief,  as  before,  and  in  the 
frequency  of  occurrence  of  the  events  themselves,  as  here. 

§  4.  When  we  have  got  as  far  as  this  it  can  readily  be 
shown  that  an  appeal  to  experience  cannot  be  long  evaded. 
For  can  the  assertion  in  question  (viz.,  that  the  throws  of  the 
peony  will  occur  equally  often)  be  safely  made  a  priori  t 
Those  who  consider  that  it  can  seem  hardly  to  have  fully 
faced  the  difficulties  which  meet  them.  For  the  moment 
we  begin  to  enquire  seriously  whether  the  penny  will  really 
do  what  is  expected  of  it,  we  find  that  restrictions  have  to  be 
introduced.  In  the  first  place  it  must  be  an  ideal  coin,  with 
its  sides  equal  and  fair.  This  restriction  is  perfectly  intelli- 
gible; the  study  of  solid  geometry  enables  ua  to  idealize  a 
penny  into  a  circular  or  cyhndricai  lamina.  But  this  condition 
by  itself  is  not  sufficient,  others  are  wanted  as  well.     The 
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penny  was  supposed  to  be  tossed  up,  as  we  say  '  at  random/ 
What  is  meant  by  this,  and  how  is  this  process  to  be  ideal- 
ized ?  To  ask  this  is  to  introduce  no  idle  subtlety ;  for  it 
would  scarcely  be  maintained  that  the  heads  and  tails  would 
get  their  fair  chances  if,  immediately  before  the  throwing,  we 
were  so  to  place  the  coin  as  to  start  it  always  with  the  same 
side  upwards.  The  difference  that  would  result  in  conse- 
quence,  slight  as  its  c-ause  is,  would  tend  in  time  to  show 
itself  in  the  results.  Or,  if  we  persisted  in  starting  with  each 
of  the  two  sides  alternately  upwards,  would  the  longer  repe- 
titions  of  the  same  side  get  their  fair  chance  ? 

Perhaps  it  will  be  replied  that  if  we  think  nothing  what- 
ever about  these  matters  all  will  come  right  of  its  own  accord. 
It  may,  and  doubtless  will  be  so,  but  this  is  falling  back  upon 
experience.  It  is  here,  then,  that  we  find  ourselves  resting  on 
the  experimental  assumption  above  mentioned,  and  which 
indeed  cannot  be  avoided.  For  suppose,  lastly,  that  the 
circumstances  of  nature,  or  my  bodily  or  mental  constitution, 
were  such  that  the  same  side  always  is  started  upwards,  or 
indeed  that  they  are  started  in  any  arbitrary  order  of  our 
0¥ni  ?  Well,  it  will  be  replied,  it  would  not  then  be  a  fair 
trial  If  we  press  in  this  way  for  an  answer  to  such  enquiries, 
we  shall  find  that  these  tacit  restrictions  are  really  nothing 
else  than  a  mode  of  securing  an  experimental  result.  They 
are  only  another  way  of  saying.  Let  a  series  of  actions  be 
performed  in  such  a  way  as  to  secure  a  sequence  of  a  par- 
ticular kind,  viz.,  of  the  kind  described  in  the  last  two 
chapters. 

§  5.  An  intermediate  way  of  evading  the  direct  appeal 
to  experience  is  sometimes  found  by  defining  the  probability 
of  an  event  as  being  measured  by  the  ratio  which  the 
number  of  cases  favourable  to  the  event  bears  to  the  total 
number  of  cases  which  are  possible.     This  seems  a  somewhat 
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loose  auil  ambiguous  way  of  spoating.  It  ia  clearly  not 
enough  to  count  tbe  number  of  cases  merely,  tbey  must  also 
be  valued,  since  it  is  not  certain  that  eacb  is  equally  po- 
tent in  protliicing  the  effect  This,  of  course,  would  never 
be  denied,  but  sufficient  importance  does  not  seem  to  be 
attaclied  to  the  fact  that  we  have  really  no  other  way  of 
valuing  them  except  by  estimating  the  effects  which  they 
actually  do,  or  would  produce.  Instead  of  thus  appealing  to 
the  proportion  of  cases  favourable  to  the  event,  it  is  far  better 
(at  least  as  regards  the  foundation  of  tbe  science,  for  we  are 
not  at  this  moment  discussing  the  practical  method  of  fa- 
cilitating our  calculations)  to  appeal  at  once  to  the  propor- 
tion of  cases  in  which  the  event  actually  occurs, 

§  G.  The  remarks  above  made  will  apply,  of  course,  to 
most  of  the  other  common  examples  of  chance ;  the  throwing 
of  dice,  drawing  of  cards,  of  balls  from  bags,  &c.  In  the 
last  case,  for  instance,  one  would  naturally  be  inclined  to 
suppose  that  a  ball  which  had  just  been  put  back  would 
thereby  have  a  better  chance  of  coming  out  again  next  time, 
since  it  will  be  more  in  the  way  for  that  purpose.  How  is 
this  to  be  prevented  ?  If  we  designedly  thrust  it  to  the 
middle  or  bottom  of  the  others,  we  may  overdo  the  precau- 
tion ;  and  are  in  any  case  introducing  human  design,  that 
element  so  essentially  hostile  to  all  that  we  understand  by 
chance.  If  we  were  to  trust  to  a  good  shake  setting  matters 
right,  we  may  easily  be  deceived ;  for  shaking  the  bag  can 
hardly  do  more  than  diminish  the  disposition  of  those  balls 
which  were  already  in  each  other's  neigh  bo  ui'bood,  to  remain 
there.  In  tlie  consequent  interaction  of  each  upon  all,  tbe 
arrangement  in  which  they  start  cannot  but  leave  its  impress 
to  some  extent  upon  their  final  positions.  In  all  such  cases, 
therefore,  if  we  scrutinize  our  language,  we  shall  find  that 
any  supposed  d-  prion  mode  of  stating  a  problem  is  little  else 
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than  a  compendious  way  of  saying,  Let  means  be  taken  for 
obtaining  a  given  result.  Since  it  is  upon  this  result  that 
our  inferences  ultimately  rest,  it  seems  simpler  and  more 
philosophical  to  appeal  to  it  at  once  as  the  groundwork  of 
our  science. 

§  7.  Let  us  again  take  the  instance  of  the  tossing  of  a 
penny,  and  examine  it  somewhat  more  minutely,  to  see  what 
can  be  actually  proved  about  the  results  we  shall  obtain. 
We  are  willing  to  give  the  pence  fair  treatment  by  assuming 
that  they  are  perfect,  that  is,  that  in  the  long  run  they  show 
no  preference  for  either  head  or  tail;  the  question  then 
remains.  Will  the  repetitions  of  the  same  face  obtain  the 
proportional  shares  to  which  they  are  entitled  by  the 
usual  interpretations  of  the  theory?  Putting  then,  as  before, 
for  the  sake  of  brevity,  H  for  head,  and  HH  for  heads  twice 
running,  we  are  brought  to  this  issue; — Given  that  the 
chance  of  H  is  J,  does  it  follow  necessarily  that  the  chance  of 
HH  (with  two  pence)  is  J  ?  To  say  nothing  of '  H  ten  times' 
occurring  once  in  1024  times  (with  ten  pence),  need  it  occur 
at  all?  The  mathematicians,  for  the  most  part,  seem  to 
think  that  this  conclusion  follows  necessarily  from  first  prin- 
ciples; to  me  it  seems  to  rest  upon  no  more  certain  evidence 
than  a  reasonable  extension  by  Induction. 

Taking  then  the  possible  results  which  can  be  obtained 
from  a  pair  of  pence,  what  do  we  find?  Four  different 
results  may  follow,  namely,  (1)  HT,  (2)  HH,  (3)  TH,  (4)  TT. 
If  it  can  be  proved  that  these  four  are  equally  probable,  that 
is,  occur  equally  often,  the  commonly  accepted  conclusions 
will  follow,  for  a  precisely  similar  argument  would  apply  to 
all  the  larger  numbers. 

§  8.  The  proof  usually  advanced  makes  use  of  what  is 
called  the  Principle  of  Sufficient  Reason.  It  takes  this 
form ; — ^Here  are  four  kinds  of  throws  which  may  happen ; 
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once  admit  that  the  separate  elements  of  them,  namely,  3 
and  T,  happen  equally  often,  and  it  wiU  follow  that  tlie  a" 
combinations  will  also  happen  equally  often,  for  no  r 
be  given  in  favour  of  one  of  them  that  would  not  equi 
hold  in  favour  of  the  others. 

To  a  certain  extent  we  must  admit  the  validity  of  tfl 
principle  for  the  purpose.     In  the  case  of  the  throws  giw 
above,  it  would  be  valid  to  prove  the  equal  frequency  of  \ 
and  (3)  and  also  of  (2)  and  (4);  for  there  ia  no  differeiM 
existing  between  these  pairs  except  what  is  introduced  by  o 
own  notation '.     TH  is  the  same  as  HT,  except  in  the  ord 
of  the  occurrence  of  the  symbols  H  and  T,  which  we  do  i 
take  into  account.     But  either  of  the  pair  (1)  and  (3)  i 
different  from  either  of  the  pair  (2)  and  (4).     Transpose  t 
notation,  and  there  would  still  remain  here  a  distinctio 
the  mind  can  recognize.     A  succession  of  the  same  1 
twice  running  is  distinguished  from  the  conjunction  of  t 
different    things    by    a   distinction    which  does    not    dej 
upon  our  arbitrary  notation  only,  and  would  remain  entip 
unaltered  by  a  change  in  this  notation.     The  principle  thi 
fore  of  Sufficient  Reason,  if  admitted,  would  only  prove  t 
doublets  of  the  two  kinds,  for  example   (2)  and  (4), 
equally  often,  but  it  would  not  prove  that  they  must 
occur  once  in  four  times.     It  cannot  he  proved  indeed  ia  j^ 
way  that  they  need  ever  occur  at  all. 


'  I  am  cnileavouring  to  treat  this 
tqIs  ot  Sufficient  Keason  in  a  way 
tliat  shall  be  legitimate  in  tlie  opinioa 
o£  tlioee  wlio  accept  it,  but  tliere 
Beem.  very  great  dcmbts  nhetber  a 
ooutradiotiou  is  not  iuyoIvBd  when 
we  attempt  to  estract  results  from 
it.  If  the  sidea  are  absolutely  alike, 
how  can  there  bo  any  difference  be- 


tween the  tenoB  of  the  k 
succession  eeema  then  rednoad  ^ 
dull  uniformity,  a  more  iteratlc 
the    Bame  thing   many    t 
Beriea   we  contemplated    has   i 
peored.     If  the  sides  at 
luttily   ahke,  what  beoomsB   ot  t 
appheability  of  the  tnle  t 
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§  9.  The  formula,  then,  not  being  demoDstrable  d  priori, 
(as  might  have  been  concluded,)  can  it  be  obtained  by  expe- 
rience ?  To  a  certain  extent  it  can ;  the  present  experience 
of  mankind  in  pence  and  dice  seems  to  show  tha_t  the  smaller 
successions  of  throws  do  really  occur  in  about  the  proportions 
assigned  by  the  theory.  But  how  nearly  they  do  so  no  one 
can  say,  for  the  amount  of  time  and  trouble  to  be  expended 
before  we  could  feel  that  we  have  verified  the  fact,  even  for 
small  numbers,  is  very  great,  whilst  for  large  numbers  it 
would  be  simply  intolerable.  The  experiment  of  throwing 
often  enough  to  obtain  'heads  ten  times'  has  been  actually 
performed  by  two  or  three  persons,  and  the  results  are  given 
by  De  Morgan,  and  Mr  Jevons\  This,  hc^ever,  being  only 
sufficient  on  the  average  to  give  'heads  ten  times'  a  single 
chance,  the  evidence  is  very  slight ;  it  would  take  a  consider- 
able number  of  such  experiments  to  set  the  matter  at  rest. 

Any  such  rule,  then,  as  that  which  we  have  just  been 
discussing,  which  professes  to  describe  what  will  take  place 
in  a  long  succession  of  throws,  is  only  conclusively  proved  by 
experience  within  very  narrow  limits,  that  is,  for  small  repe- 
titions of  the  same  face ;  within  limits  less  narrow,  indeed, 
we  feel  assured  that  the  rule  cannot  be  flagrantly  in  error, 
otherwise  the  variation  would  be  almost  sure  to  be  detected. 
From  this  we  feel  strongly  inclined  to  infer  that  the  same 
law  will  hold  throughout.  In  other  words,  we  are  inclined 
to  extend  the  rule  by  Induction  and  Analogy.  Still  there 
are  so  many  instances  in  nature  of  proposed  laws  which 
hold  within  narrow  limits  but  get  egregiously  astray  when 
we  attempt  to  push  them  to  great  lengths,  that  we  must 
give  at  best  but  a  qualified  assent  to  the  truth  of  the  for- 
mula. 

1  Formal  Logic,  p.  185.    Principles  of  Science,  Vol.  i.  p.  238. 
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§  10.  The  object  of  the  above  reasoniDg  13  simply  to 
show  that  we  canuot  be  certain  that  the  rule  is  true.  Let 
us  now  turn  for  a  miuute  to  consider  the  causes  by  which  the 
succession  of  heads  and  taib  is  produced,  and  we  may  per- 
haps see  reasons  to  make  us  still  more  doubtfuL 

It  has  been  already  pointed  out  that  in  calculating  proba- 
bilities d  priori,  as  it  is  called,  we  are  only  able  to  do  so  by 
introducing  restrictions  and  suppositious  which  are  in  reality 
equivalent  to  assuming  the  expected  results.  We  use  words 
which  in  strictness  mean.  Let  a  given  process  be  performed ; 
but  au  analysis  of  our  language,  and  aa  examination  of 
various  tacit  suppositions  which  make  themselves  felt  the 
moment  they  are  not  complied  with,  soon  show  that  our  real 
meaning  is,  Let  a  series  of  a  given  kind  be  obtained ;  it  is  to 
this  series  only,  and  not  to  die  conditions  of  its  production, 
that  all  our  subsequent  calculations  properly  apply.  The 
physical  process  being  performed,  we  want  to  know  whether 
anything  resembling  the  contemplates!  series  really  will  be 
obtained. 

Now  if  the  penny  were  invariably  set  the  same  side  up- 
permost, mid  thrown  with  the  same  velocity  of  rotation  and  to 
the  same  height,  Ac, — in  a  word,  subjected  to  the  same  con- 
ilitions, — it  would  alwaj-s  come  down  with  the  same  side 
uppermost.  Practically,  we  know  that  nothing  of  this  kind 
occurs,  for  thti  individual  variations  in  the  t«siilts  of  tie 
thMWS  are  eudli'sa.  Still  there  will  be  aa  wperoje  of  these 
conditions,  uWut  which  tho  throws  will  be  found,  as  it  were, 
to  cUiator  wiucii  «kwo  thickly  tbaa  elsewhere.  "We  should  be 
iudiuMl  tlu'l'efiir©  to  infer  that  if  the  same  side  were  always 
set  upiwrimat  thorw  would  rwJly  he  a  disturbance  in  the 
series  whtdi  wo  iinliii*rily  Kx»k  for.  lu  a  verv  large  number 
of  throw*  w»  altouKl  |«\«b«iUy  K-^ia  li*  find,  under  such 
cuiustanooa^  that  t<iUki»  tw«ii  iw  Uil  ms  hftTiag  a  preference 
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shown  to  it.  If  so,  would  not  similar  effects  be  found  to  be 
connected  with  the  way  in  which  we  started  each  successive 
pair  of  throws  ?  According  as  we  chose  to  make  a  practice 
of  putting  HH  or  TT  uppermost,  might  there  not  be  a  dis- 
turbance in  the  proportion  of  successions  of  two  heads  or  two 
tails  ?  Following  out  this  train  of  reasoning,  it  would  seem 
to  point  with  some  likelihood  to  the  conclusion  that  in  order 
to  obtain  a  series  of  the  kind  we  expect,  we  should  have  to 
dispose  the  antecedents  in  a  similar  series  at  the  start.  The 
changes  and  chances  produced  by  the  act  of  throwing  might 
introduce  infinite  individual  variations,  and  yet  there  might 
be  found,  in  the  very  long  run,  to  be  a  close  similarity  be- 
tween these  two  series. 

§  11.  This  is,  to  a  certain  extent,  only  shifting  the  dif- 
ficulty, I  admit ;  for  the  claim  formerly  advanced  about  the 
possibility  of  proving  the  proportions  of  the  throws  in  the 
former  series,  will  probably  now  be  repeated  in  favour  of 
those  in  the  latter.  Still  the  question  is  very  much  nar- 
rowed, for  we  have  reduced  it  to  a  series  of  voluntary  acts ;  a 
man  may  put  whatever  side  he  pleases  uppermost.  He  may 
act  consciously,  as  I  have  said,  or  he  may  think  nothing 
whatever  about  the  matter,  that  is,  throw  at  random ;  if  so, 
it  will  probably  be  asserted  by  many  that  he  will  involun- 
tarily produce  a  series  of  the  kind  in  question.  It  may  be 
80,  or  it  may  not;  it  does  not  seem  that  there  are  any 
easily  accessible  data  by  which  to  decide.  All  that  I  am 
concerned  with  here  is  to  show  the  likelihood  that  the  com- 
monly received  result  does  in  reality  depend  upon  the  ful- 
filment of  a  certain  condition  at  the  outset,  a  condition  which 
it  is  certainly  optional  with  any  one  to  fulfil  or  not  as  he 
pleases.  The  short  successions  doubtless  will  take  care  of 
themselves,  owing  to  the  infinite  complications  produced  by 
the  casual  variations  in  throwing;   but  the  long  ones  may 
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suffer,  unless  their  interest  be  consciously  or  unconscioi 
regarded  at  the  outset. 

§  12.  The  advice,  '  Onlj  try  long  enough,  and  you 
sooner  or  later  get  any  result  that  ia  possihlo,'  ia  plausi 
but  it  rests  only  on  Induction  and  Analogy ;  mathematia 
not  prove  it.  As  has  been  repeatedly  stated,  there  are 
distinct  views  of  the  subject.  Either  we  may,  on  the 
hand,  take  a  series  of  symbols,  call  them  heads  and  ta 
H,  T,  &c. ;  and  make  the  assumption  that  each  of  these, 
each  pair  of  them,  and  so  on,  recurs  in  tbe  long  run  wit 
regulated  degree  of  frequency.  We  may  then  calculate  tl 
various  combiuationa,  and  the  consequences  that  may 
drawn  from  the  data  assumed.  This  is  a  purely  algebra 
process ;  it  is  infallible ;  and  there  is  no  limit  whatever  to 
extent  to  which  it  may  be  carried.  This  way  of  looking 
the  matter  may  be,  and  undoubtedly  should  be,  notfe 
more  than  the  counterpart  of  what  I  have  called  the  aul 
tuted  or  idealized  series  which  generally  has  to  be  introdu 
as  the  basis  of  our  calculation.  The  danger  to  be  guar 
against  is  that  of  regarding  it  too  purely  as  an  algebra 
conception,  and  thence  of  sinking  into  the  very  nati 
errora  both  of  too  readily  evolving  it  out  of  our  own  c 
Bciousness,  and  too  freely  pushing  it  to  unwarranted  lengt 

Or  on  the  other  hand,  we  may  consider  that  we  are  tn 
ing  of  the  behaviour  of  things; — balls,  dice,  births,  dea 
&c. ;  and  drawing  inferences  about  them.  But,  then,.w 
were  in  the  former  instance  allowable  assumptions,  bea 
here  propositions  to  be  tested  by  experience.  Now  the  wl 
theory  of  Probability  as  a  practical  science,  in  fact  as  8 
thing  more  tlian  an  algebraical  truth,  depends  of  course  u 
there  being  a  close  correspondence  between  these  two  vi 
of  the  subject,  in  other  words,  upon  our  substituted  se 
being  kept  in  accordance  with  the  actual  series.    Experie 
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abundantly  proves  that,  between  considerable  limits,  in  the 
example  in  question,  there  does  exist  such  a  correspondence. 
But  let  no  one  attempt  to  enforce  our  assent  to  every  remote 
deduction  that  mathematicians  can  draw  from  their  foimulae. 
When  this  is  attempted  the  distinction  just  traced  becomes 
prominent  and  important,  and  we  have  to  choose  our  side. 
Either  we  go  over  to  the  mathematics,  and  so  lose  all  right 
of  discussion  about  the  things  ;  or  else  we  take  part  with  the 
things,  and  so  defy  the  mathematics.  We  do  not  question 
the  formal  accuracy  of  the  latter  within  their  own  province, 
but  either  we  dismiss  them  as  somewhat  irrelevant,  as  apply- 
ing to  data  of  whose  correctness  we  cannot  be  certain,  or 
we  take  the  liberty  of  remodelling  them  so  as  to  bring  them 
into  accordance  with  facts. 

§  13.  A  critic  of  any  doctrine  can  hardly  be  considered 
to  have  done  much  more  than  half  his  duty  when  he  has 
explained  and  justified  his  grounds  for  objecting  to  it.  It 
8till  remains  for  him  to  indicate,  if  only  in  a  few  words, 
what  he  considers  its  legitimate  functions  and  position  to  be, 
for  it  can  seldom  happen  that  he  regards  it  as  absolutely 
worthless  or  unmeaning.  I  should  say,  then,  that  when 
Probability  is  thus  divorced  from  direct  reference  to  objects, 
as  it  substantially  is  by  not  being  founded  upon  experience, 
it  simply  resolves  itself  into  the  common  algebraical  or  arith- 
metical doctrine  of  Permutations  and  Combinations.  The 
considerations  upon  which  these  depend  are  purely  formal 
and  necessary,  and  can  be  fully  reasoned  out  without  any 
appeal  to  experience.  We  there  start  from  pure  considera- 
tions of  number  or  magnitude,  and  we  terminate  with  them, 
having  only  arithmetical  calculations  to  connect  them  to- 
gether. 1  wish,  for  instance,  to  find  the  chance  of  throwing 
heads  three  times  running  with  a  penny.  All  I  have  to  do 
is  first  to  ascertain  the  possible  number  of  throws.     Permu- 
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tiitiona  tell  me  that  with  two  things  thus  in  question  (a 
Ijead  and  tail)  and  three  times  to  perform  the  pro 
are  eight  possible  forms  of  the  result.     Of  these 
only  being  favourable,  the  chance  in  question  is  pronoi 
to  be  one-eighth. 

Now  though  it-is  quite  true  that  the  actual  calcnlatii 
every  chance  problem  must  be  of  the  above  character, 
algebraical  or  axithmetical  process,  yet  there  is,  it  seems 
me,  a  broad  and  important  distiuctiom  between  a  mate 
science  which  employs  mathematics,  and  a  formal  one  wl 
consists  of  nothing  but  mathematics.  When  we  cut 
selves  off  from  the  necessity  of  any  appeal  to  experience, 
are  retaining  only  the  intermediate  or  calculating  part  of 
investigation ;  we  may  talk  of  dice,  or  pence,  or  cards, 
these  are  really  only  names  we  choose  to  give  to  our  syml 
The  H's  and  Ts  with  which  we  deal  have  no  bearinj 
jectivB  occurrences,  but  are  just  like  the  x'a  and  i/'s  with 
which  the  rest  of  algebra  deals.  Probability  in  fact,  when  so 
treated,  seems  to  be  absolutely  nothing  else  than  a  system  of 
applieii  Permutations  and  Combi nations.  j 

It  will  now  readily  be  seen  how  narrow  is  the  range  of   I 
cases  to  which  any  purely  deductive  method  of  treatment  can    ' 
apply.     It  is  almost  entirely  confined  to  such  employments 
as  games  of  chance,  and,  as  already  pointed  out,  can  only  b6 
regarded  as  really  truiitwortby  even  there,  by  the  help  of 
various  tacit  restrictions.     This  alone  would  be   conclusive    * 
against  the  theory  of  the  subject  being  rested  upon  such  a 
basis.    The  experimental  method,  on  the  other  hand,  is,  in  the    j 
same  theoretical  sense,  of  universal  application.     It  wouUl    ' 
include  the  ordinary  problems  furnished  1  y  games  of  chance,    I 
as  well  as  those  where  the  dice  are  loaded  and  the  pence  are 
not  perfect,  and  also  the  indefinitely  numerous  applications 
of  statistics  to  the  vaiious  kinds  of  social  phenomena. 
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§  14.  The  particular  view  of  the  deductive  character  of 
Probability  above  discussed,  could  scarcely  have  intruded 
itself  into  any  other  examples  than  those  of  the  nature  of 
games  of  chance,  in  which  the  conditions  of  occurrence  are 
by  comparison  few  and  simple,  and  are  amenable  to  accurate 
numerical  determination.  But  a  doctrine,  which  is  in  reality 
Uttle  else  than  the  same  theory  in  a  slightly  disguised  form, 
is  very  prevalent,  and  has  been  applied  to  tniths  of  the  most 
purely  empirical  character.  This  doctrine  will  be  best  in- 
troduced by  a  quotation  from  Laplace,  After  speaking  of 
the  irregularity  and  uncertainty  of  nature  as  it  appears  at 
first  sight,  he  goes  on  to  remark  that  when  we  look  closer  we 
b^in  to  detect  **a  striking  regularity  which  seems  to  sug- 
gest a  design,  and  which  some  have  considered  a  proof  of 
Providence.  ,  But,  on  reflection,  it  is  soon  perceived  that  this 
regularity  is  nothing  but  the  development  of  the  respective 
probabilities  of  the  simple  events  which  ought  to  occur  more 
frequently  according  as  they  are  more  probable  \" 

If  this  remark  had  been  made  about  the  succession  of 
heads  and  tails  in  the  throwing  up  of  a  penny,  it  would 
have  been  intelligible.  It  would  simply  mean  this :  that  tlie 
constitution  of  the  body  was  such  that  we  could  anticipate 
with  some  confidence  what  the  result  would  be  when  it  wa» 
treated  in  a  certain  way,  and  that  experience  would  justify 
our  anticipation  in  the  long  run.  But  applied  as  it  is  in  a 
more  general  form  to  the  facts  of  nature,  it  seems  really  to 
have  but  little  meanirijg  in  it.  Let  us  test  it  by  an  instance. 
Amidst  the  irregularity  of  individual  births,  we  find  that  the 
male  children  are  to  the  female,  in  the  long  run,  in  about 
the  proportion  of  106  to  100.  Now  if  we  were  told  that 
there  is  nothing  in  this  but  "  the  development  of  their  re- 
spective probabilities,"  would  there  be  anything  in  such  a 

^JSwai  PMlosophique.    Ed.  1825,  p.  74, 
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statement  but  a  somewhat  pretentious  re-statement  of  the 
fact  already  asserted  ?  The  probability  t«  nothing  but  that 
proportion,  and  is  unfjuestiouably  in  this  case  derived  from 
no  other  source  but  the  statistics  themselves;  in  the  above 
remark  the  attempt  seems  to  be  made  to  invert  this  process, 
and  to  derive  the  sequence  of  events  from  the  mere  nume- 
rical statement  of  the  way  in  which  they  occur, 

§  15.  It  will  very  likely  be  replied  that  by  the  proba^ 
bility  above  mentioned  is  meant,  not  the  mere  numerical 
proportion  between  the  births,  but  some  fact  in  our  consti- 
liitioii  upon  which  this  proportion  depends;  that  just  as 
there  was  a  relation  of  equality  between  the  two  sides  of  the 
penny,  which  produced  the  ultimate  equality  in  the  number 
of  heads  and  tails,  so  there  may  be  something  in  our  consti- 
tution or  circumstances  in  the  proportion  of  106  to  100, 
which  produces  the  observed  statistical  result.  When  this 
something,  whatever  it  might  be,  was  discovered,  the  ob- 
served numbers  might  be  supposed  capable  of  being  deter- 
mined beforehand.  Even  if  this  were  the  case,  however,  it 
must  not  be  forgotten  that  there  could  hardly  fail  to  he,  in 
combination  with  such  causes,  other  concurrent  conditions  in 
order  to  produce  the  idtimate  result ;  jnst  as  besides  the  shape 
of  the  penny,  we  had  also  to  take  into  account  the  nattire  of 
the  'randomness'  with  which  it  was  tossed.  What  these 
may  be,  no  one  at  present  can  undertake  to  say,  for  the  best 
physiologists  seem  indisposed  to  hazard  even  a  guess  upon 
the  subject'.  Hut  without  going  into  particulars,  one  may 
assert  with  some  confidence  that  these  conditions  cannot  well 
be  altogether  independent  of  the  health,  circumstances,  man- 

'  An  opmioQ  prevftiled  rathor  nt  eomeHiing  to  do  with  tlie  sei  of  lh« 

one  lime  (<iii„tEd  mid  BU|)portBd  by  olT.pring.     If  thU  wtr^  »i.,  it  would 

Quetelet  amongst  otliers)  that  tlie  quits  bear  out  tbe   above   rematki 
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nora  and  customs,  &c.  (to  express  oneself  in  the  vaguest  way) 
of  tlie  parents;  and  if  once  these  influencing  elements  are 
introduced,  even  as  very  minute  factors,  the  results  cease  to 
be  dependent  only  on  fixed  and  permanent  conditions.  We 
are  at  once  letting  in  other  conditions,  which,  if  they  also 
possess  the  characteristics  that  distinguish  Probability  (an 
eiceedingly  questionable  assumption),  must  have  that  fact 
specially  proved  about  them.  That  this  ahould  be  the  case 
indeed  seems  not  merely  questionable,  but  almost  certainly 
impoasible;  for  these  conditions  partaking  of  the  nature  of 
what  we  term  generally.  Progress  and  Civilization,  cannot  be 
expected  to  show  any  permanent  disposition  to  hover  about 
an  average. 

§  16,  The  reader  who  is  familiar  with  Probability  is  of 
course  acquainted  with  the  celebrated  theorem  of  James 
Bemoalli,  This  theorem,  of  which  the  examples  just  ad- 
duced are  merely  particular  cases,  ia  generally  expressed 
somewhat  as  follows : — that  in  the  long  run  all  events  will 
tend  to  occur  with  a  frequency  proportional  to  their  objective 
probabilities.  With  the  mathematical  proof  of  this  theorem 
we  need  not  trouble  ourselves,  as  it  lies  outside  the  province 
of  litis  work ;  but  indeed  if  there  is  any  value  in  the  fore- 
gMng  criticism,  the  basis  on  which  the  mathematics  rest  is 
faulty,  owing  to  there  being  really  nothing  which  we  can 
with  propriety  call  an  objective  probability. 

If  one  might  judge  by  the  interpretation  and  uses  to 
which  this  theorem  is  sometimes  exposed,  we  should  regard 
it  as  one  of  the  last  remaining  relics  of  Realism,  which  after 
being  banished  elsewhere  still  manages  to  linger  in  the  re- 
mote province  of  Probability.     It  would  be  an  illustration  of 

litsenei,  tbtt  the  proportion  of  106  times.  For  Tarioua  atatiaticaJ  tallies 
tj  1«]  does  nut  eeem  by  auy  means  on  the  BnbjBot  see  Quotelat,  Physique 
■.t  all      Seeialt,  Vol.  l  16B,  173,  238. 
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the  inveterate  tendency  to  objectifj  our  conceptions,  even  in 
cases  where  the  conceptions  had  no  right  to  exist  at  alL  A 
uniformity  is  observed;  sometimea,  as  in  games  of  chance,  it 
is  found  to  be  so  connected  with  the  physical  constitution  of 
the  bodies  employed  as  to  be  capable  of  being  inferred  be* 
forehand ;  though  even  here  the  connection  is  by  no  means 
so  necessary  as  is  commonly  supposed,  owing  to  the  fact  that 
in  addition  to  these  bodies  themselves  we  have  also  to  take 
into  account  their  relation  to  the  agencies  which  iofluence 
them.  This  constitution  is  then  converted  into  an  'objective 
probability',  supposed  to  develope  into  the  sequence  which 
exhibits  the  uniformity.  Finally,  this  very  questionable  ob- 
jective probability  is  assumed  to  exist,  with  the  same  faculty 
of  development,  in  all  the  cases  in  which  uniformity  is  ob- 
served, however  little  resemblance  there  may  be  between 
these  and  games  of  chance. 

How  utterly  inappropriate  any  such  conception  ia 
to  most  of  the  cases  in  which  we  find  statistical  uniformity, 
will  be  obvious  on  a  moment's  consideration.  The  observed 
phenomena  are  generally  the  product,  in  these  cases,  of  very 
and  complicated  antecedents.  The  number  of 
1,  for  instance,  annually  committed  in  any  society,  is  a 
function  amongst  other  things,  of  the  strictness  of  the  law, 
the  morality  of  the  people,  their  social  condition,  and  the  vi- 
gilance of  the  police,  each  of  these  elements  being  in  itself 
almost  infinitely  complex.  Now,  as  a  result  of  all  these 
agencies,  there  is  some  degree  of  uniformity;  but  what  haa 
been  called  above  the  change  of  type,  which  it  sooner  or 
later  tends  to  display,  is  unmistak cable.  The  averj^e  annual 
numbers  do  not  show  a  steady  gradual  approach  towards 
what  might  be*  considered  in  some  sense  a  limiting  value, 
but,  on  the  contrary,  fluctuate  in  a  way  which,  however  it 
may  depend  upon  causes,  shows  none  of  the  permanent  unj- 
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.fonnily  which  is  characteristic  of  games  of  chance.  This 
fact,  combined  with  the  obvious  arbitrariness  of  singUng  out, 
from  amongst  the  many  and  various  antecedents  which  pro- 
duced the  observed  regularity,  a  few  only,  which  should  con- 
stitute the  objective  probability  (if  we  took  all,  the  events 
being  absolutely  determined,  there  would  be  no  occasion  for 
an  appeal  to  probability  in  the  case),  would  have  been  suf- 
ficient to  prevent  any  one  from  assuming  the  existence  of 
any  such  thing,  unless  the  mistaken  analogy  of  other  cases 
had  predisposed  him  to  seek  for  it.  This,  it  appears  to  me, 
is  the  theoretical  objection  to  such  a  theorem  as  that  of 
Bernoulli,  which  seems  merely  the  exploded  doctrine  of  an 
ideal  something  which  is  perpetually  striving,  and  gradually, 
though  never  perfectly,  succeeding  in  realising  itself  in  na- 
ture. It  therefore  presupposes  a  fixed  type  towards  which 
we  might  approximate  for  ever  without  any  fear  of  over- 
stepping our  due  limits.  This,  however,  is  a  state  of  things 
which,  if  we  insist  upon  rigid  accuracy,  nature  probably  no- 
where presents,  and  which  in  many  departments  she  is  very 
&r  indeed  from  presenting  at  all. 

There  is  a  familiar  practical  form  of  the  same  error,  the 
tendency  to  which  may  not  improbably  be  derived  from  a 
similar  theoretical  80urce.,/lt  is  that  of  continuing  to  accu- 
mulate our  statistical  data  to  an  almost  indefinite  extent  of 
time  or  space.  If  the  type  were  absolutely  fixed  we  could 
not  possibly  have  too  many  statistics ;  the  longer  we  chose  to 
take  the  trouble  of  collecting  them  the  more  accurate  our 
results  would  be.  But  if  the  type  is  changing,  in  other 
words,  if  some  of  the  principal  causes  which  aid  in  their  pro- 
duction have,  in  regard  to  their  present  degree  of  intensity, 
strict  limits  of  time  or  space,  we  shall  do  harm  rather  than 
good  if  we  ovei-step  these  limits.  The  danger  of  stoppinor 
too  soon  is  easily  seen,  but  in  avoiding  it  we  must  not  fall 
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into  the  opposite  error  of  going  on  too  long,  and  so  getting 
either  gradually  or  suddenly  under  the  influence  of  a  changed 
'   set  of  circumstances. 

§  18.  This  chapter  was  intended  to  be  devoted  to  a 
consideration,  not  of  the  processes  by  which  nature  produces 
the  series  with  which  we  are  concerned,  but  of  the  theoretic 
basis  of  the  methods  hy  which  we  can  determine  the  existence 
of  such  series.  But  it  is  not  possible  to  keep  the  two  enquiries 
apart,  for  here,  at  any  rate,  the  old  maxim  prevails  that  to 
know  a  thiug  we  must  know  its  causes.  Recur  for  a  minute 
to  the  considerations  of  the  last  chapter.  We  there  saw 
that  there  was  a  large  class  of  events,  the  conditions  of  pro- 
duction of  which  could  be  said  to  consist  of  (1)  a  comparatively 
few  nearly  unchangeable  elements,  and  (2)  a  vast  number 
of  independent  aod  very  changeable  elements.  At  least  if 
there  were  any  other  elements  besides  these,  we  are  assumed 
either  to  make  special  allowance  for  them,  or  to  omit  them 
from  our  enquiry.  Now  in  certain  cases,  such  as  games  of 
chance,  the  unchangeable  elements  may  without  practical 
error  be  regarded  as  really  unchangeable  throughout  any 
range  of  time  and  space.  Hence,  as  a  result,  the  deductive 
method  of  treatment  becomes  in  their  case  at  once  the  most 
simple,  natural,  and  conclusive ;  but,  as  a  further  conse- 
quence, the  statistics  of  the  events,  if  we  choose  to  appeal  to 
them,  may  be  collected  ad  libiUim  with  better  and  better 
approximation  to  truth.  On  the  other  hand,  in  all  social 
applications  of  Probability,  the  unchangeable  causes  can  only 
be  regarded  as  really  unchangeable  under  many  qualiBca- 
tioni<.  We  know  httie  or  nothing  of  them  directly;  they  are 
often  in  reality  numerous,  indeterminate,  and  lluctuating; 
and  it  is  only  under  the  guarantee  of  stringent  restrictions  of 
time  and  place,  that  we  can  with  any  safety  attribute  to 
them  sufficient  fixity  to  justify  our  theory.     Hence,  aa  a 


aa  a  j 
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result^  the  deductive  method,  under  whatever  name  it  go, 
becomes  totally  inapplicable  both  in  theoiy  and  practice; 
and,  as  a  further  consequence,  the  appeal  to  statistics  has  to 
be  made  with  the  caution  in  mind  that  we  shall  do  mischief 
rather  than  good  if  we  go  on  collecting  too  many  of  them. 

§  19.  The  results  of  the  last  two  chapters  may  be 
summed  up  as  follows: — We  have  extended  the  conception 
of  a  series  obtained  in  the  first  chapter;  for  we  have  found 
that  these  series  are  mostly  presented  to  us  in  groups. 
These  groups  are  found  upon  examination  to  be  formed  upon 
approximately  the  same  type  throughout  a  very  wide  and 
varied  range  of  experience;  the  causes  of  this  agreement  we 
discussed  and  explained  in  some  detail.  When,  however,  we 
extend  our  examination  by  supposing  the  series  to  run  to  a 
very  great  length,  we  find  that  they  may  be  divided  into  two 
classes  separated  by  important  distinctions.  In  one  of  these 
classes  (that  containing  the  results  of  games  of  chance)  the 
conditions  of  production,  and  consequently  the  laws  of  statis- 
tical occurrence,  may  be  practically  regarded  as  absolutely 
fixed;  and  the  extent  of  the  divergences  from  the  mean 
seem  to  know  no  finite  limit.  In  the  other  class,  on  the 
contrary  (containing  the  bulk  of  ordinary  statistical  enquiries), 
the  conditions  of  production  vary  with  more  or  less  rapidity, 
and  so  in  consequence  do  the  results.  Here  variations  from 
the  mean  are  often  impossible  when  exceeding  a  certain 
amount  The  former  we  may  term  ideal  series.  It  is  they 
alone  which  show  the  requisite  characteristics  with  any  close 
approach  to  accuracy,  and  to  make  the  theory  of  the  subject 
tenable,  we  have  really  to  substitute  one  of  this  kind  for  one  of 
the  less  perfect  ones  of  the  other  class  when  these  latter  are 
nnder  treatment.  The  former  class  have,  however,  been  too 
exclusively  considered  by  writers  on  the  subject;  and  concep- 
tions appropriate  only  to  them,  and  not  always  even  to  them., 
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liave  been  importod  into  the  other  class.  It  is  in  this  way 
that  semi-real istic  doctrines  have  been  introduced,  and  a 
general  tendency  to  an  excessive  deductive  or  d  priori  treat- 
ment of  the  acieuce  has  been  encouraged. 


ON  AVERAGES. 

§  20.    We   have   already   spoken   about   averages   . 
means,  and  the  diatinctioa  which  it  has  been  attemptedl 
draw  between  them;  but  the  importance  of  the  subject  6 
the  many  references  to  it  which  occur  in  the   theory  s 
practice  of  Probability,  will  now  demand  for  it  e 
more  detailed  investigation, 

I  maintain,  then,  that  the  average',  by  whatever  nam 
may  go,  is  in  all  cases  one  and  the  same  thing;  and  that  s 
distinctions  with  which  the  difference  of  name  is  connet 
cannot  be  satiafactorily  regarded  as  depending  upon  1 
nature  of  the  average  itself,  i.e.  upon  the  essential  proces 
obtaining  it,  but  either  (1)  upon  certain  characteristics  of  tij 
things  from  which  it  is  obtained,  or  (2)  upon  the  purj 
which  it  is  intended  to  suhseive. 

The  average  or  mean  is  a  fictitious  unity,  substituted! 
a  plurality  of  actual  given  magnitudes.     It  is  obtained  f 
adding  together  the   given  magnitudes,  and   dividing  i 
total   by  their   number.     This   is   the    only  certain  arifl 
metical  way  of  obtaining  it  which  is  eqiially  available  1 
all  cases,   as   e.g.   when  the   magnitudes    in   question  ] 
connected   by   no   known   law.     Of  course  if  they  are  ( 
nected  by  a  law  the  data  afforded  by  a  few  cases  may:! 

■  We  are  talking  here,  of  ooorae,  with  whieh  we  need  be  o 

of  the  Arithmetical  average  or  mean,  But  most  of  the  above  remarks  v 

aa  the  moat  uHaal    and  important  npr'y  egaallj'  to  the  geometriailv 

one ;    indeed   almoat  the   onlj   one  bormouical  mean. 


SECT*  21.]     How  to  discover  and  prove  the  Series.  91 

sufficient  to  enable  us  to  infer  the  rest  in  accordance  with 
this  law,  and  hence  the  process  of  obtaining  the  average  may 
be  much'  abbreviated,  Mr  Galton  has  given,  for  instance, 
some  ingenious  suggestions  for  obtaining  the  average  height 
of  a  number  of  men  without  the  trouble  and  risk  of  sepa- 
rately measuring  them  all.  By  the  eye  alone,  provided  all  the 
objects  can  be  brought  under  inspection  at  once,  or  in  succes- 
sive groups,  we  can  often  say  of  any  given  two  which  is  the 
tallest,  and  therefore  we  can  arrange  them  in  order  without 
the  necessity  of  applying  a  measure.  '*A  barbarian  chief 
might  often  be  induced  to  marshal  his  men  in  the  order  of 
their  heights,  or  in  that  of  the  popular  estimate  of  their  skill 
in  any  capacity;  but  it  would  require  some  apparatus  and  a 
great  deal  of  time  to  measure  each  man  separately,  even 
supposing  it  possible  to  overcome  the  usually  strong  repug- 
nance of  uncivilized  people  to  any  such  proceeding\"  It 
being  inductively  known  (as  was  explained  at  some  length  in 
CL  II.)  that  the  heights  of  any  homogeneous  race  of  men  are 
apt  to  group  themselves  symmetrically  according  to  a  well- 
known  law,  the  middle  man  when  the  set  are  arranged  as 
above,  will  represent  the  mean,  and  may  be  subjected  to 
measurement  at  our  ease. 

The  above  suggestion  has,  of  course,  nothing  to  do  with 
the  nature  of  an  average,  but  only  refers  to  the  practical 
process  of  obtaining  it  in  certain  cases. 

§  21.  It  must  be  clearly  borne  in  mind  that  the  average 
is  a  result  of  our  own  processes;  it  has  no  necessary  connec- 
tion with  the  modes  in  which  nature  produces  the  magnitudes 
so  treated.  Moreover  it  concerns  a  finite  number  of  magni- 
tudes, whilst  the  magnitudes  from  which  this  finite  selection 
is  made  may  be  indefinitely  numerous.  This  latter  consider- 
ation will  supply  an  answer  to  a  possible  objection.     It  was 

^  Philosophical  Magazine,  Jan.  1875. 
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pointed  out  at  some  length  in  Chh.  I.  and  II.  that  it  was  U 
characteristic  of  the  things  with  which  probability  ia  on 
cemed  to  present  in  the  long  run  a  continually  intensifyid 
uniformity.  Now  a  couceivahle  objection  may  be  raisM 
against  regarding  the  above-mentioned  arrangement  of  thiM 
by  which  order  emei^ea  out  of  disorder  as  deserving  tm 
special  notice,  on  the  ground  that  from  the  nature  of  ■ 
arithmetical  average  it  could  not  possibly  be  otherwise.  iM 
process  by  which  an  average  is  obtained,  it  may  be  iirgM 
insures  this  tendency  to  equalization  whatever  might  be  n 
properties  or  the  actual  arrangement  of  the  things  themself(j 
For  instance,  let  there  be  a  party  of  ten  men,  of  whom  fiM 
are  tail  and  four  are  short,  and  take  the  average  heightpf  aa 
five  of  them.  Since  this  number  cannot  be  made  up  of  tfl 
men  only,  or  short  men  only,  it  stands  to  reason  that  Ifl 
averages  cannot  differ  so  much  amongst  themselves  as  til 
single  measures  may.  Is  not  then  the  equalizing  prooes^a 
may  be  asked,  which  is  observable  on  increasing  the  range* 
our  observations,  one  which  can  be  shown  to  follow  fnM 
necessary  laws  of  arithmetic,  and  one  therefore  which  migfl 
be  asserted  ci  priori  ?  1 

"Whatever  apparent  force  there  may  be  in  the  Qibaffl 
objection  arises  principally  from  the  arbitrary  limitations  9 
the  particular  example  selected,  in  which  the  number  cLoaa 
was  so  large  a  proportion  of  the  total  as  to  exclude  the  bfll 
possibility  of  only  extreme  cases  being  contained  within  U 
Let  us  take  an  instance  in  which  the  number  selected  is  fl 
comparison  smaller:  suppose  a  long  succession  of  deaths,  ad 
examine  the  average  duration  of  any  ten  of  the  lives  tin 
expiring.  No  conclusive  reason  could  have  been  assigaa 
why  any  ten  infants  should  not  all  live  to  the  age  of  IH 
or  all  die  one  year  after  they  were  born.  We  can  simdl 
state  the  fact,  discovered  and  proved  by  experience,  that  8M 
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averages  are  more  nearly  equal  than  the  individual  lives 
which  compose  them.     It  is  doubtless  quite  true  that  if  we 
take  a  given  limited  number  of  examples,  and  select  groups 
out  of  them,  we  shall  find  that  the  averages  of  these  groups 
{M^esent  far  more  uniformity  than  the  single  examples  of  which 
these  averages  are  composed.     If  the  numbers  in  each  group 
bear  any  considerable  proportion  to  the  whole,  this  is  neces- 
sarily the  case.     But  it  is  quite  a  different  thing  to  make 
the  same  assertion  when  the  groups  do  not  bear  more  than 
a  small  proportion  to  the  series  out  of  which  they  are  taken, 
still  more  so  when  the  numbers  in  the  series,  from  which  the 
selection  is  made,  are  practically  or  really  unlimited.     The 
average  height  of  any  of  the  different  batches  of  fifty  men  that 
might  be  selected  from  a  party  of  seventy  must  be  tolerably 
nearly  equal;  but  there  is  no  such  necessity  when  a  batch  of 
fifty  is  taken  from  1000,  still  less  when  it  is  selected  from 
20,000,000.     This  latter  is  not  unfrequently  the  character- 
istic of  things  as  they  present  ihemselves  in  nature,  and  it  is 
this  which  is  asserted  to  be  solely  established  by  experience. 
§  22.     It  was  said,  a  few  lines  back,  that  no  conclusive 
reason  can  be  given  why  any  ten  infants  should  not  all  live 
to  100,  or  all  die  when  one  year  old.    To  this  it  may  be  re- 
plied, that  the  intermediate  values  for  the  average  are  more 
probable  than  the  extreme  ones,  on  the  ground  that  there  are 
so  many  more  ways  in  which  they  could  be  brought  about. 
This,  it  may  be  said,  follows  from  the  principles  of  Combi- 
nations.   An  average  life  of  one  year  could  only  have  been 
bronght  about  (fractions  of  years  being  omitted  from  con- 
sideration) in  a  veiy  few  ways,  viz.  by  all,  or  most  of  them, 
dying  at  the  earliest  age ;  and  the  same  would  hold  with  re- 
gard to  an  average  age  of  100  years,  supposing  this  to  be  the 
extreme  limit  in  the  other  direction.    Whereas  the  inter- 
mediate values  could  have  been  brought  about  by  a  vastly 
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greater  variety  of  combinations  of  different  ages.     Thiaj 
quite  true,  but  the  difficulty  has  been  discussed  and  answat 
already.     How  do  we  know  that  cases  wliicb  have  the  i 
numerous  causes,  that  is,  which  can  be  brought  about  in  t 
greatest  variety  of  different  ways,  will  in  consequence  ( 
with  most  frequency,   except  npon  grounds  of  experiew 
In  other  words  (to  use  the  usual  technical  phrase),  howw 
we  know  that  the  causes  which  produce  the  events  i 
tion  are  strictly  speaking  'independent'? 

§  23.     Wlien  it  was  said  above  that  the  average  n 
fictitious  quantity,  ail  that  was  meant  is  that  there  is  | 
necessarily  any  magnitude,  amongst  the  things  wliose  avei^ 
is  taken,  precisely  corresponding  to  it.     In  the  case  of'l 
average  of  a  small  number  of  magnitudes,  especially  of  a 
when  they  are  taken  at  random,  that  is,  when  they  are  kna 
or  suspected  to  be  connected  by  no  regular  law,  this  isl 
obvious  to  reed  justification.     Take  an  average  of  thehei 
of  a  dozen  people  at  a  dinner-table,  and  it  is  unlikely  tl 
average  shall  correspond  exactly  (let  us  say  within  the  I 
of  an  inch)  with  the  actual  height  of  any  one  of  the  partig 

The  sort  of  instances,  however,  which  Quetelet  and  e 
others  have  in  view,  and  to  which  they  wish  to  apply  i 
term  'mean',  in  distinction  from  average,  are  not  such  limil 
selections  as  those  just  mentioned,  but  rather  those  inte 
nable  natural,  or  quasi  natural  series,  of  which  we  bavftfl 
peatedly  spoken  as  presenting  themselves  in  groups. 
maintain  that  in  these  cases  the  mean  repres^its  an  acta] 
existing  thing,  whereas  in.  the  case  of  finite  and  capriel 
selections  of  things,  like   those  mentioned  abovf 
purely  fictitious  creation  of  our  own.     Much  of  w 
be  urged  on  this  subject  has  been  already  advanced  in  i 
cussing  the  supposed  existence  of  human  or  other  ' 
but  El  few  remarks  may  conveniently  be  added  here. 
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Let  the  reader  recur  to  the  three  principal  classes  of 
things  mentioned  in  Ch.  Ii.  §  4.  The  first  of  these  consisted 
of  the  results  of  games  of  chance.  Toss  a  die  up  ten  times ; 
the  total  number  of  pips  on  the  upper  sides  may  be  anything 
from  ten  up  to  sixty.  Suppose  it  to  be  thirty.  We  then 
say  that  the  average  number  on  these  occasions  is  three. 
Take  another  set  of  ten  throws,  and  we  may  get  another 
average,  say  four.  There  is  clearly  nothing  objective  or  real 
corresponding  to  these  averages.  No  doubt  if  we  go  on  long 
enough  we  shall  find  our  averages*  centreing  about  three  and 
a  half;  we  call  this  the  average  throw,  or  the  'probable' 
number  of  points;  and  this  ultimate  average  or  probable 
throw  might  have  been  reasonably  asserted  beforehand  from 
the  constitution  of  the  body;  but  it  has  no  other  truth  or 
reality  about  it  of  the  nature  of  a  type.  It  is  simply  the 
limit  towards  which  the  averages  tend ;  it  may  happen  to 
be  exactly  obtained  on  various  particular  occasions  now  and 
then,  but  that  is  all. 

The  next  class  is  that  afforded  by  the  members  of  any 
natural  group  of  objects.  Much  the  same  remarks  may  be 
repeated  here.  There  is  very  frequently  a  *  limit*  towards 
which  the  avcra^jes  of  increasino:  numbers  of  individuals 
tend ;  and  it  is  of  course  quite  possible  that  any  one  of  these 
averages  may  hit  that  limit  exactly,  just  as  any  one  of  the 
individuals  might  have  done ;  but  we  must  not  expect  this 
to  happen  often.  When  this  does  occur,  and  the  limit  is 
regarded  in  the  light  of  a  type  to  which  all  were  meant  to 

^  By  this  nothing  more  is  assert-  portant  point  in  all  applications  of 
ed  of  these  averages  than  could  have  averages  taken  with  a  view  to  secure 
l»een  asserted  of  the  original  indi-  accuracy,  as  for  instauce  in  the 
Tidual  figures;  they  too  *  centre*  method  of  Least  Squares;  it  is  fur- 
about  the  same  point,  though  with  ther  discussed  in  the  chapter  devoted 
less  concentration.     This  is  an  im-  to  that  subject. 
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attain,  we  should  speak  of  any  such  individual  aa  one  of  ^ 
rare  apecimena  exactly  corresponding  to  their  type. 

The  remaining,  or  third,  class  stands  of  course  on.  a  soo) 
what  different  ground.     When  we  make  a  succession  of  ioi 
feet  attempts  of  any  kind,  we  get  a  corresponding  aeriee 
deviations  from  the  mark  aimed  at.     These  we  may  treat  ai 
metically,  and  obtain  averages,  just  as  in  the  preceding  a 
and  moat  of  what  was  said  about  the  former  will  apply  equi 
to  these  latter.     The  averages  are  fictions  which  may  or  n 
not  happen  to  hit  the  truth;  generally  not.     But  althoufj 
these  averages  {except  the  lucky  exceptions)  have  notlu 
objectively  true  corresponding  to  thein,  their  limit  (in  a 
has,  for  this  limit  coincides  with  the  fixed  object  aimed  8 

§  24,     On   the  whole   then   there   seems  no   suffici^ 
reason   for  drawing  any  distinction  between  ave 
means.     When  we  want  to  call  attention  to  such  import 
points  as  (1)  the  distinction  between  taking  averages  e 
finite  capriciously  selected  body  of  things,  and  averages  J 
groups  from  such  series  as  the  three  above  tnentioned,  i 
(:i)  the  fact  that  in   the  ease  of  one  of  these  latter  f 
there  is  an  objective  reality  corresponding  not  indeed  net 
sarily  to  any  one  of  these  averages,  but  rather  to  their  I 
mate  limit,  it  is  best  to  state  expressly  what  we  havaJ 
view.     It  does  not  seem  advisable  to  indicate  it  indirectly! 
applying  different  names  to  the  averages,   which  in  tin 
selves  ai'e  in  all  cases  alike  essentially  the  same.     Wben.  % 
wish  to  speak  of  the  '  limit',  or  to  imply  its  existence,  i^ 
better  to  do  so  under  this  name,  than  to  do  so  indirectly  I 
asserting  that  the  things  in  question  have  a  mean. 

§  25.  Averages  are  taken  for  various  purposes. 
times  we  substitute  an  average  for  the  individual  deta 
from  which  it  is  taken,  merely  to  save  trouble,  and  becaiM 
we  do  not  need  to  be  accurate.     If  I  aay  that  the  avei 


8KT.  26.]  How  to  discover  and  prove  the  Series.  97 

height  of  Englishmen  is  five  inches  more  than  that  of 
Frenchmen,  I  may  merely  wish  to  indicate  the  fact  that  we 
shall  oftener  find  ourselves  right  than  wrong  by  assuming  one 
of  the  former  race  to  be  taller  than  one  of  the  latter.  It  is 
a  compendious  way  of  stating  facts,  the  full  expression  of 
which  would  be  tedious  and  inconvenient. 

Mainly,  however,  the  average  is  used  as  a  means  of  at- 
tainiDg  accuracy:  it  may  subserve  this  either  (1)  statistically 
or  (2)  causally.  I.  In  each  of  the  three  classes  of  series 
mentioned  above  when  we  want  to  know  the  '  limit,'  and  are 
unable  to  obtain  it  deductively,  we  take  the  average  of  a 
Dumber  small  or  great.  We  cannot  hope  thus  to  secure  the 
limit,  except  by  a  lucky  accident ;  but,  as  may  be  judged  from 
what  has  been  said,  and  as  will  be  fully  explained  when  we 
come  to  treat  of  the  method  of  Least  Squares,  we  more  often 
and  more  nearly  secure  it  by  an  average  of  many  than  by  one 
of  few,  and  by  an  average  than  by  the  single  results.  II.  In 
the  other  case  the  use  of  an  average  is  to  aid  in  finding  the 
cause  of  a  phenomenon.  In  any  single  event  the  action  of 
the  fixed  causes  is  interfered  with  by  that  of  numerous  irre- 
gular ones.  But  in  the  average  of  a  number  we  may  assume 
that  these  irregular  causes  will  balance  one  another,  and 
therefore  disappear.  We  cannot  hope  that  they  will  do  this 
accurately  except  in  the  limit,  but  at  any  rate  they  more 
rflen  and  more  nearly  do  so  in  an  average,  and  therefore  we 
prefer  to  adopt  this  plan.  Descriptions  of  the  methods  thus 
adopted,  with  all  needful  particularity,  will  be  found  in 
works  specially  devoted  to  the  principles  and  methods  of 
\  experimental  science.  See  e.g.  Whewell,  Novum  Organon 
Bencvatumy  Book  iii.  ch.  vii.,  and  W.  S.  Jevons,  Principles  of 
Ocience,  Book  ill.  chh.  xv. — xvii. 

§  26.    Two   technical  terms  may  conveniently  be   ex- 
plained here;  'mean',  or  'average',  'error*, and  'probable  error*, 

V.  7 
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The  mean  or  averse  error  is  simple  and  obvious  enonj 
It  is  merely  the  average  magnitude  of  the  errors'.     In  ja 
the  same  way  as  we  take  an  average  of  a  given  numberV 
magnitudes,  so  may  we  take  the  average  of  the  departures 
these  magnitudes  from  their  limit  or  ultimate  average,  tbj 
'  errors'  as  they  are  termed. 

The  prohable  error  is  a  somewhat  misleading  term. 
this  is  meant  that  particular  error  which,  when  the   i 
iiitudea  are  symmetrically  arranged  as  described  in  Ch.  | 
just  divides  those  on  one  side  of  the  mean  into  two  halH 
in  respect  of  the  frequency  of  their  occurrence.     This  ia,! 
other  words,  the  same  thing  as  to  say  that  the  probable  e 
is  that  which  just  as  many  of  the  errors  in  the  longf  t 
exceed  as  fall  short  of;  so  that  we  are  equally  likely  i, 
given  ca^e  to  have  a  result  better  than  that  or  worse  I 
that. 

In  thus  speaking  of  errors,  the  reader  may  be  reniil 
again  of  the  extremely  general  signification  which  has  tojj 
attached  to  this  term.     It  is  not  confined  to  human  atteid 
at  measurement  and   the  consequent  deviations  from  I 
truth,  but  is  equally  applied  to  any  results,  natural  o 
ficial,  which  show  the  same  tendency  to  cluster  about  a  m^ 

§  27.  It  mast  be  remarked  that,  in  order  to  know  i 
the  value  of  this  mean  error  and  probable  en^or  really  a 
iudeed  to  know  the  value  of  any  individual  error,  it  is  j 
supposed  that  we  know  the  limit  or  idtimate  average. 
is  a  knowledge  which  we  are  very  far  from  always  j 


'  Average  magnitude,  that  ie,  irre. 
spective  of  tho  fnot  of  their  being  in 
I'icasn  or  in  dof«ct,  or,  us  it  i»  ex. 
praaBBd  algelirtticaDj,  of  tlitii-  sign. 
Two  equal  errors,  of  wLich  one  vas  ■ 
podtiTQ  and  tlie   other    negative, 


added  HlgobrsicAlly  would  cE 
other,  and  so  leave  no  er 
wheu,  a»  nbovt,  ne  are  mere^'a 
ing  llieir  actual  magnitude  f 
arcDliDt  the;  mast  be  eqoallj  i 
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ing\    Recurring  once  more  to  the  three  principal  classes  of 
events  with  which  we  are  concerned,  we  can  readily  see  that 
in  the  case  of  games  of  chance  we  mostly  do  possess  this 
knowledge.     Instead  of  appealing  to  experience  to  ascertain 
the  limit,  we  practically  deduce  it  hy  simple  mechanical  or 
arithmetical  considerations,  and  then  the  '  error'  in  any  indi- 
vidual case  or  group  of  cases  is  obviously  found  by  comparing 
the  results  thus  obtained  with  that  which  theory  informs  us 
would  ultimately  be  obtained  in  the  long  run.     In  the  case 
of  deliberate  eflForts  at  an  aim  (the  third  class)  we  may  or 
may  not  know  accurately  the  value  or  position  of  this  aim. 
In  astronomical  observations   we  do  not  know  it,  and  the 
method  of  Least  Squares  is  a  method  for  helping  us  to  as- 
certain it  as  well  as  we  can ;  in  such  experimental  results  as 
firing  at  a  mark  of  course  we  do  know  it,  and  may  thus  test 
the  nature  and  amount  of  our  failure  by  direct  experience. 
In  the  remaining  case,  namely  that  of  what  we  have  termed 
natural  kinds  or  groups  of  things,  not  only  do  we  not  know 
the  ultimate  limit,  but  its  existence  is  always  at  least  doubt- 
ful, and  in  many  cases  may  be  confidently  denied.     Where 
it  does  exist,  that  is,  where  the  type  seems  for  all  practical 
purposes  permanently  fixed,  we  can  only  ascertain  it  by  a 
laborious  resort   to  statistics.     Having   done  this,  we  may 
then  test  by  it  the  results  of  observations  on  a  small  scale. 
For  instance,  we  find  that  the  ultimate  proportion  of  male 
to  female  births  is  about  106  to  100,  we  may  then  compare 
the  statistics  of  some  particular  district  or  town  and  speak 
of  the  consequent  '  en-or',  viz.  the  departure,  in  that  parti- 
cular and  special  district,  from  the  general  average. 

The  probable  error  and  the  mean  error  may  occasionally 

*  For  all  practical  purposes,  how-  its  ultimate  value  or  limit,  that  we 
WW,  the  average  of  a  moderate  shall  go  very  little  wrong  hy  subsli- 
Bomber  so  nearly  corresponds  with      tuting  the  former  for  the  latter. 

7—^ 
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happen  to  coincide,  but  they  will  not  often  do  so.  An  ex- 
treme instance  will  show  how  far  this  may  be  from  being 
the  case.  Suppose  a  regiment  of  soldiers  going  into  a  deadly 
campaign  which  will  last  one  year.  Half  of  the  men,  say, 
will  be  killed  during  it ;  the  others  are  then  disbanded,  and 
being  picked  men  will  have  long  lives.  Now  their  probable 
duration  of  life  as  above  defined  (for  this  corresponds  to  the 
*  errors'  in  the  definition)  is  one  year;  that  is,  half  of  them 
live  one  year  or  less,  the  other  half  more  than  that.  But 
their  mean  duration  of  life  will  be  much  more,  for  in  esti- 
mating this  the  length  of  the  surviving  lives  is  taken  into 
account  as  well  as  their  mere  number.  If  these  surviving 
lives  have  an  average  of  fifty  years,  the  mean  duration  of 
life  will  be  somewhat  more  than  twenty-five  years. 


CHAPTER  V. 

THE  SUBJECTIVE  SIDE  OF  PROBABILITY. 
GRADATIONS  OF  BELIEF. 

§  1.  Having  now  obtained  a  clear  conception  of  a  certain 
kind  of  series,  the  next  enquiry  is,  What  is  to  be  done  with 
this  series?  How  is  it  to  be  employed  as  a  means  of  making- 
inferences?  The  general  step  that  we  are  now  about  to  take 
might  be  described  as  one  from  the  objective  to  the  subjec- 
tive, from  the  things  themselves  to  the  state  of  our  minds  in 
contemplating  them. 

The  reader  should  observe  that  a  substitution  has,  in  a 
great  number  of  cases,  already  been  made  as  a  first  stage 
towards  bringing  the  things  into  a  shape  fit  for  calculation. 
This  substitution,  as  described  in  former  chapters,  is,  in  a 
measure,  a  process  of  idealization.     The  series  we  actually 
meet  with  are  apt  to  show  a  changeable  type,  and  the  indivi- 
duals of  them  will  sometimes  transgress  their  licensed  irregu- 
larity.   Hence  they  have  to  be  pruned  a  little  into  shape,  as 
natural  objects  almost  always  have  before  they  are  capable  of 
being  accurately  reasoned  about.     The  form  in  which  the 
serie^yemerges  is  that  of  a  series  with  a  fixed  type,  and  with 
its  unwarranted  irregularities  omitted.     This  imaginary  or 
ideal  series  is  th^  basis  of  our  calculation. 

It  must  not  be  supposed  that  this  is  at  all  at  variance 
with  the  assertion  previously  made,  that  Probability  is  a 
science  of  inference  about  real  things;  it  is  only  by  a  svx\i^\iv- 
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tution  of  the  above  kind  that  we  are  enabled  to  reason  a 
the  things.     In  nature  nearly  all  phenomena  present  the( 
selves  in  a  form  which  departs  from  that  rigorously  a 
one  which  scientific  purposes  mostly  demand,  so  we  have  I 
introduce  an  imaginary  series,  which  shall  he  free  from  s 
such  defects.     The  only  condition  to  be  fulfilled  is,  that  ^ 
substitution  is  to  be  as  little  arbitrary,  that  is,  to  vary  £ 
the  truth  as  slightly  as  possible.     This  kind  of  substituiij 
generally  passes  without  notice  when  natural  objects  of  a 
kind  are  made  subjects  of  exact  science.     I  direct  distiia 
attention  to  it  here  simply  from  the  apprehension  that  WM 
of  familiarity  with  the  subject-matter  might  lead  some  reat 
to  suppose  that  it  involves,  in  this  case,  an  exceptional  ( 
flection  from  accuracy  in  the  formal  process  of  inference. 

It  may  be  remarked  also  that  the  adoption  of  this  i: 
nary  series  offers  no  countenance  whatever  to  the  doc^ 
criticised  in  the  last  chapter,  in  accordance  with  which  it  < 
supposed  that  our  series  possessed  a  fixed  unchangeable  t 
which  was  merely  the  "development  of  the  probabilities *■ 
things,  to  use  Laplace's  expression.     It  differs  from  a 
contemplated  on  that  hypothesis  by  the  fact  that  it  is  t&J 
recognized  as  a  necessary  substitution  of  our  own  for  1 
actual  series,  and  to  be  kept  in  as  close  conformity  with  I 
as  possible.     It  is  a  mere  fiction  or  artifice  necessarily  r 
eil  to  for  the  purpose  of  calculation,  and  for  this  purpose  a 

This  caution  is  the  more  necessary,  because  in  the  esam 
that  I  shall  select,  and  which  belongs  to  the  most  favooi 
class  of  examples  in  this  subject,  the  substitution  bet 
accidentally  unnecessary.  The  things,  as  has  been  repeate 
pointed  out,  may  sometimes  need  no  trimming,  because  | 
tho  form  in  which  they  actually  present  themselves  they  a 
almost  idealized.  In  most  cases  a  good  deal  of  alteration  j 
necessary  to  bring  the  series  into  shape,  hut  in  some — ^ 
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minently  in  the  case  of  games  of  chance — we  find  the  alter- 
ations, for  all  practical  purposes,  needless. 

§  2.  We  start  then,  from  such  a  series  as  this,  upon  the 
enquiry,  What  kind  of  inference  can  be  made  about  it  ?  It 
may  assist  the  logical  reader  to  inform  him  that  our  first  step 
will  be  analogous  Jio^ne  class  of  what  are  commonly  known 
as  immediate  inferences, — inferences,  that  is;  of  the  type, — 
'All  men  are  mortal,  therefore  any  particular  man  or  men 
are  mortal'  This  case,  simple  and  obvious  as  it  is  in  Logic 
requires  very  careful  consideration  in  Probability. 

It  is  obvious  that  we  must  be  prepared  to  form  an  opinion 
upon  the  propriety  of  taking  the  step  involved  in  making 
such  an  inference.  Hitherto  we  have  had  as  little  to  do  as 
possible  with  the  irregular  individuals;  we  have  regarded 
them  simply  as  fragments  of  a  regular  series.  But  we  cannot 
long  continue  to  neglect  all  consideration  of  them.  Even  if 
these  events  in  the  gross  be  tolerably  certain,  it  is  not  only 
in  the  gross  that  we  have  to  deal  with  them  ;  they  con- 
stantly come  before  us  a  few  at  a  time,  or  even  as  indivi- 
duals, and  we  have  to  form  some  opinion  about  them  in  this 
state.  An  Insurance  OflBce,  for  instance,  deals  with  num- 
bers large  enough  to  obviate  most  of  the  uncertainty,  but 
each  of  their  transactions  has  another  party  interested  in 
it— What  has  the  man  who  insures  to  say  to  their  proceed- 
ings? for  to  him  this  question  becomes  an  individual  one. 
And  even  the  Office  itself  receives  its  cases  singly,  and  would 
therefore  like  to  have  as  clear  views  as  possible  about  these 
single  cases.  Now,  the  remarks  made  in  the  preceding  chapters 
about  the  subjects  which  Probability  discusses  might  seem  to 
preclude  aU  enquiries  of  this  kind,  for  was  not  ignorance  of 
the  individual  presupposed  to  such  an  extent  that  even  (as 
will  be  seen  hereafter)  causation  might  be  denied,  within 
considerable  limits,  without  affecting  our  conc'usicns?     The 
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armwcr  U>  tliw  enquiry  will  reqaire'  ■•  to  tmm  mmm  I 
rffiMtdcrBtioD  of  u  totally  disttnot  adc  rf  Ac  ^ 
(flic  wlilcli  tiw  mH  yet  crime  befovevt.    O^h 
U)  it  will  Ih!  bjr  the  ducuMioa  of  &  s 

J  S,  itai  a  ])<>niiy  be  toosed  up  a  *^7  | 
tIriKMi;  W(-  may  then  be  supposed  to  know  tm  c 
fw^l.  (niiiiinfjNt  inuuy  others)  that  in  the  kiag  t«i 
tiill  will  (H^cur  iibotit  (iqually  often.  Bat  soppoar  ^ 
(nily  tt  rmnlomte  iiimi)>er  of  throws,  or  fewer  itfli, 
i<iiiilitiii<f  limiting;  the  uiimlier  antil  we  oorae  dowm  t 
nr  two,  irr  even  one?  We  have,  as  the  extreme  caa 
Uliily  iir  Hiiiiietliiug  imdiatingiiiahablj  near  it,  aai 
iliii^iirUlriiy.  Have  we  not,  between  these  < 
^riuliilioiiH  ul'  Ijuliufl  There  is  a  large  body  of  w 
nlihlliiK  MJiiiu  (if  thd  most  eminent  aathorities  i 
hiilijoiili.  whi'  i<t.n.t^i  or  imply  that  we  are  distinctly  o 
Miioli  u  vnriutioii  of  lint  umount  of  our  belief,  and  tKat  i 
tiiKto  ciC  our  iiilniU  can  be  measured  and  determined  i 
nlin<wt  tlin  Miiiiiu  ucourQcy  oh  the  external  events  to  i 
tltity  nil'iT  'I'hii  jiriiicipal  mathematical  supporter  of  tliw 
viow  IN  Do  Morgnii,  who  liait  inmitted  strongly  upon  it  in  all 
IiIm  wortcM  (III  Ihu  nuhjuot,  The  clearest  exposition  of  his 
opIfilonN  will  bu  found  in  hia  Formal  Logic,  in  which  work  he 
liM  inmlo  thi!  vitiw  wliich  wo  are  now  discussing  the  basis  of 
liiNNynticm.  Hdlioldo  that  wo  have  a  certain  amount  of  belief 
(if  eveiy  proposition  which  moy  be  set  before  us,  an  amonnt 
whiuli  in  itH  nnturo  a^lmits  of  determination,  though  we  may 
priwtimlly  find  it  diffioult  in  any  particular  case  to  determine 
It,  Ho  con«iderH,  in  fact,  that  Probability  is  a  sort  of  sister 
Hci(.>nc(i  to  Formal  Logic',  si>eaking  of  it   in   the   following 

'  III  tlio  ordinary  •innillcMirin  of      indicnlcd  in  Ma  title  "PonnB]  Logic. 
llii*  t«riii.     An   I'B   MorRim  ubch  it      on  tlie  Ctticnlns  of  Inference,  neoM- 
h«  miilioii  Formal  Iiogio  (nrfurf*  Pro-      ear}  oDd  probaLle." 
liubllity.  tkn  uiiu  ut  it»  branches,  as  , 
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words:  "I  cannot  understand  why  the  study  of  the  effect, 
which  partial  belief  of  the  premises  produces  with  respect  to 
the  conclusion,  should  be  separated  from  that  of  the  couse- 
queuces  of  supposing  the  former  to  be  absolutely  true"*.  In 
other  words,  there  is  a  science — Formal  Logic — which  inves- 
tigates the  rules  according  to  which  one  proposition  can  be 
necessarily  inferred  from  another;  in  close  correspondence 
with  this  there  is  a  science  which  investigates  the  niles  ac- 
cording to  which  the  amount  of  our  belief  of  one  proposition 
varies  with  the  amount  of  our  belief  of  other  propositions 
with  which  it  is  connected. 

§  4.     If  this  were  the  opinion  of  De  Morgan  only,  or  even 
of  mathematicians  generally  (and  I  believe  that  substantially 
the  same  opinion  is  adopted  by  most  of  those  who  have 
treated  the   subject  mathematically),  it  might  be  objected 
that  their  peculiar  studies  had  given  them  a  bias  towards 
discovering  the   distinctions  and   accuracy  of  numbers   in 
matters  into  which  these  qualities  are  not  commonly  sup- 
posed to  enter.     But  it  must  be  observed  that  a  professed 
logician.  Archbishop  Thomson,  has  to  a  considerable  extent 
adopted  the  same  opinion.     In  his  work  on  the  Laws  of 
Thought  he  gives  a  separate  section  to  the  treatment  of  what 
he  calk  'Syllogisms  of  Chance/     He  prefaces  it  with  a  state- 
ment that  the  substance  of  the  section  is  extracted  from  the 
works  of  De  Morgan,  and  others  who  agree  with  De  Morgan ; 
he  also  makes  a  quotation  from  Donkin,  with  which  he  seems 
to  agree,  which  declares  that  the  subject  matter  of  the  science 
of  Probability  is  'quantity  of  belief.     This  portion  of  the 
Archbishop's  work  cannot,  it  must  be  admitted,  be  regarded 
as  very  accurate  or  acute ;  it  is  referred  to  here  only  in  order 
to  show  that  the  opinion  now  under  discussion  is  by  no 

1  Formal  Logic,    Preface,  page  v. 


I 


106 


Gradations  of  Belief. 


[CHA] 


means  confined  to  tnathmnaticians,  but  has  been  recogoiz^l^H 
and  adopted  by  men  who  certainly  cannot  be  charged  with 
being  subject  to  a  mathematical  bias. 

§  5.  Before  proceeding  to  criticise  this  opinion,  one  re- 
mark may  be  made  upon  it  which  has  been  too  frequently 
overlooked.  It  should  be  borne  in  mind  that,  even  were  this 
view  of  the  subject  not  actually  incorrect,  it  might  be  objected 
to  aa  inanfEeient  for  the  purpose  of  a  definition,  on  the  ground 
that  variation  of  belief  is  not  confined  to  Probability.  It  is 
a  property  with  which  that  science  is  concerned,  no  doubt, 
but  it  is  a  property  which  meets  us  in  other  directions  as 
well.  In  every  case  in  which  we  extend  our  inferences  by 
Induction  or  Analogy,  or  depend  npou  the  witness  of  others, 
or  trust  to  our  own  memory  of  the  past,  or  come  to  a  conclu- 
.  sion  through  conflicting  arguments,  or  even  make  a  long  and 
complicated  deduction  by  mathematics  or  logic,  we  have  a 
result  of  which  we  can  scarcely  feel  as  certain  as  of  the  pre- 
mises from  which  it  v/aa  obtained.  In  all  these  cases  then 
we  are  conscious  of  varying  quantities  of  belief,  but  are  the 
laws  according  to  which  the  belief  is  produced  and  varied  the 
same?  If  they  cannot  be  reduced  to  one  harmonious  scheme, 
if  in  fact  they  can  at  best  be  brought  to  nothing  but  a  number 
of  different  acherDea,  each  with  its  own  body  of  laws  and  rules, 
then  it  is  vain  to  endeavour  to  force  them  into  one  science. 

This  opinion  is  strengthened  by  observing  that  most  of 
the  writers  who  adopt  the  definition  in  question  do  practi- 
cally dismiss  from  consideration  most  of  the  above-mentioned 
examples  of  diminution  of  belief,  and  confine  their  attention 
to  classes  of  events  which  have  the  property  discussed  in 
Chap.  I.,  viz.  'ignorance  of  the  few,  knowledge  of  the  many." 
It  is  quite  true  that  consider.ible  violence  has  to  be  done  to 
some  of  these  examples,  by  introducing  exceedingly  arbitrary 
Buppoaitions  into  them,  before  they  can  be  forced  to  assum 


id  to  assumyj 
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a  suitable  form.  But  still  there  is  little  doubt  that,  if  we 
carefully  examine  the  language  employed,  we  shall  find  that 
in  almost  every  case  assumptions  are  made  which  virtually 
imply  that  our  knowledge  of  the  individual  is  derived  from 
propositions  given  in  the  typical  form  described  in  Chap.  I. 
This  will  be  more  fully  proved  when  we  come  to  consider 
some  common  misapplications  of  the  science. 

§  6.  Even  then,  if  the  above-mentioned  view  of  the 
subject  were  correct,  it  would  yet,  I  consider,  be  insufficient 
for  the  purpose  of  a  definition;  but  it  is  at  least  very  doubtful 
whether  it  is  correct.  Before  we  could  properly  assign  to 
the  belief  side  of  the  question  the  prominence  given  to  it  by 
De  Morgan  and  others,  certainly  before  the  science  could  be 
defined  from  that  side,  it  would  be  necessary,  it  appears,  to 
establish  the  two  following  positions,  against  both  of  which 
strong  objections  can  be  brought. 

(1)  That  our  belief  of  every  proposition  is  a  thing  which 
we  can,  strictly  speaking,  be  said  to  measure;  that 
there  must  be  a  certain  amount  of  it  in  every  case, 
which  we  can  realize  somehow  in  consciousness  and 
refer  to  some  standard  so  as  to  pronounce  upon  its 
value. 

(2)  That  the  value  thus  apprehended  is  the  correct  one 
according  to  the  theory,  viz.  that  it  is  the  exact 
fraction  of  full  conviction  that  it  should  be.  This 
statement  will  perhaps  seem  somewhat  obscure  at 
first;  it  will  be  explained  presently. 

§  7.  (I)  Now,  in  the  first  place,  as"  regards  the  difficulty 
of  obtaining  any  measure  of  the  amount  of  our  belief  One 
source  of  this  difficulty  is  too  obvious  to  have  escaped  notice; 
tiiis  is  the  disturbing  influence  produced  on  the  quantity  of 
belief  by  any  strong  emotion  or  passion.  A  deep  interest  in 
the  matter  at  stake,  whether  it  excite  hope  or  fear,  plays  gt^al 
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havoc  with   the  beiief-meter,  so  that  we  must  assume  i 
mind  to  be  quite  uii impassioned  in  weighing  the  evidei 
This  is  noticed  and  acknowledged  by  Laplace  and  oikm 
but  these  writers  seem  to  me  to  assume  it  to  be  the  ( 
aource  of  error,  and  also  to  be  of  comparative  unimport 
Even  if  it  were  the  only  source  of  error  I  cannot  see  thai 
would  be  unimportant.     We  experience  hope  or  fear  i 
very  many  instances,  that  to  omit  such  influences  from  c 
sideration  would  be  almost  equivalent  to  saying  that  whfl 
we  profess  to  consider  the  whole  quantity  of  our  belie 
will  in  reality  consider  only  a  portion  of  it.     Very  e 
feelings  are,  of  course,  exceptional,  but  we  should  nevert 
less  find  that  the  emotional  element,  in  some  form  or  o 
makes  itself  felt  on  almost  every  occasion.     It  is  very  seldl 
that  we  cannot  apeak  of  our  surprise  or  expectatio 
ence  to  any  pai-ticular  event.     Both  of  these  espressiona,  B 
especially  the  former,  seem  to  point  to  something  more  t 
mere  belief.     It  is  true  tliat  the  word  'expectation' 
rally  defined   in  treatises  on  Probability' as  equivalent 
belief;  but  it  seems  doubtful  whether  any  one  who  atta 
to  the  popular  use  of  the  terms  would  admit  that  they  y 
exactly  synonymous.     Be  this  however  as  it  may,  the  « 
tional  element  is  present  upon  almost  every  occasion,  anifi 
disturbing  influence  therefore  is  constantly  at  work. 

§  8.     Another  cause,  which  co-operates  with  the  foru 
is  to  be  found  in  the  extreme  complexity  and  variety  of* 
evidence   on  which  our  belief  of  any  proposition  dep« 
Hence  it  results  that  our  actual  belief  at  any  given  moni 
is  one  of  the  most  fugitive  and  variable  things  possible 
that  we  can  scarcely  ever  get  sufficiently  clear  hold  of  im 
measure  it.     This  is  not  confined  to  the  tiroes  when'g 
minds  are  in  a  turmoil  of  excitement  through  hope  or  | 
111  our  calmest  moments  we  shall  find  it  no  easy  thiol 
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give  a  precise  answer  to  the  question,  How  firmly  do  I  hold 
this  or  that  belief  ?  There  may  be  one  or  two  prominent 
arguments  in  its  favour,  and  one  or  two  corresponding  ob- 
jections against  it,  but  this  is  far  from  comprising  all  the 
causes  by  which  our  state  of  belief  is  produced.  Because 
such  reasons  as  these  are  all  that  can  be  practically  intro- 
duced into  oral  or  vmtten  controversies,  we  must  not  con- 
clude that  it  is  by  these  only  that  our  conviction  is  influenced. 
On  the  contrary,  our  conviction  generally  rests  upon  a  sort 
of  chaotic  basis  composed  of  an  infinite  number  of  inferences 
and  analogies  of  every  description,  and  these  moreover  dis- 
torted by  our  state  of  feeling  at  the  time,  dimmed  by  the 
degree  of  our  recollection  of  them  afterwards,  and  probably 
received  from  time  to  time  with  varying  force  according  to 
the  way  in  which  they  happen  to  combine  in  our  conscioiis- 
Dess  at  the  moment.  To  borrow  a  striking  illustration  from 
Abraham  Tucker,  the  substructure  of  our  convictions  is  not 
so  much  to  be  compared  to  the  solid  foundations  of  an  ordi- 
nary building,  as  to  the  piles  of  the  houses  of  Rotterdam 
which  rest  somehow  in  a  deep  bed  of  soft  mud.  They  bear 
their  weight  securely  enough,  but  it  would  not  be  easy  to 
point  out  accurately  the  dependence  of  the  diflferent  parts 
upon  one  another.  Directly  we  begin  to  think  of  the  amount 
of  our  belief,  we  have  to  think  of  the  arguments  by  which  it 
is  produced — in  fact,  these  arguments  will  intrude  themselves 
without  our  choice.  As  each  in  turn  flashes  through  the 
mind,  it  modifies  the  strength  of  our  conviction ;  we  are  like 
a  person  listening  to  the  confused  hubbub  of  a  crowd,  where 
there  is  always  something  arbitrary  in  the  particular  sound 
we  choose  to  listen  to.  There  may  be  reasons  enough  to 
suffice  abundantly  for  our  ultimate  choice,  but  on  examina- 
tion we  shall  find  that  they  are  by  no  means  apprehended 
with  the  same  force  at  diflferent  times.     The  belief  prodweed 
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by  some  strong  argument  may  be  very  decisive  at  the  i 
meat,  but  it  will  often  begin  to  diminish  wben  tbe  argum 
is  not  actually  before  the  mind.     It  ia  like  being  dazzled  j| 
a  strong  Hgbt;  the  impression  still  remains,  but  begins  | 
most  immediately  to  fade  away.     I  think  that  this  ia  t 
case,  however  we  try  to  limit  the  sources  of  our  conviction.  J 

§  9.     (II)    But  supposing  that  it  were  possible  to  str 
a  sort  of  average  of  this  fluctuating  state,  should  we  find  t 
average  to  be  of  the  amount  assigned  by  theory  ?     In  otq 
words,  is  our  natural  belief  in  the  happening  of  two  diffen 
events  in  direct  proportion  to  the  frequency  with  which  thq 
events  happen  in  the  long  run  ?     There  ie  a  lottery  with  3 
tickets  and  ten  prizes ;  is  a  man's  belief  that  he  will  get 
prize  fairly  represented  by  one-tenth  of  certainty  ?   The  e 
reference  to  a  lottery  should  be  sufficient  to  disprove  tid 
Lotteries  have  flourished  at  all  times,  and  have  never  fail 
to  be  abundantly  supported,  in  spite  of  the  most  perfect  o 
yiction,  on  the  part  of  many,  if  not  most,  of  those  who  J 
into  them,  that  in  the  long  run  all  will  lose.     Dedud 
should  undoubtedly  be  made  for  those  who  act  from  s 
Btitious  motives,  from  belief  in  omens,  dreams,  and  so  4 
But  apart  from  these,  and  supposing  any  one  to  come  f 
fied  by  all  that  mathematics  can  do  for  him,  it  is  difficult 'g 
believe  that  his  natural  impressions  about  single  events  woi 
be  always  what  they  should  be  according  to  theory. 
there  many  who  can  honestly  declare  that  they  would  1 
no  desire  to  buy  a  single  ticket  ?     They  would  probably  ^ 
to  themselves  that  the  sum  they  paid  away  was  notl^ 
worth  mentioning  to  lose,  imd  that  there  was  a  chancaj 
gaining  a  great  deal ;    in  other  words,  thc-y  are  not  i 
tioning  their  belief  in  the  way  that  theory  assigns. 

Wtat  bears  out  this  view  is,  that  the  same  persons  ^ 
would  act  in  this  way  in  single  instances,  would  often  ] 
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think  of  doing  so  in  any  but  single  instances.     In  other 
words,  the  natural  tendency  here  is  to  attribute  too  great  an 
amount  of  belief  where  it  is  or  should  bo  small ;   i.e.   to  de- 
preciate the  risk  in  proportion  to  the  contingent  advantage. 
They  would  very  likely,  when  argued  with,  attach  dispara- 
ging epithets  to  this  state  of  feeling,  by  calling  it  an  un- 
accountable fascination,  or  something  of  that  kind,  but  of 
its  existence  there  can  be  little  doubt.     We  are  speaking 
now  of  what  is  the  natural  tendency  of  our  minds,  not  of 
that  into  which  they  may  at  length  be  disciplined  by  educa- 
tion and  thought.     If,  however,  educated  persons  have  suc- 
ceeded for  the   most  part  in  controlling  this  tendency  in 
games  of  chance,  the   'spirit   of  reckless   speculation'   has 
scarcely  yet  been  banished  from  commerce.     On  examina- 
tion, this  tendency  will  be  found  so  prevalent  in  all  ages, 
ranks,  and  dispositions,  that  it  would   be   inadmissible  to 
n^lect  it  in  order  to   bring  our  supposed  instincts  more 
dosely  into  accordance  with  the  commonly  received  theories 
of  Probability. 

§  10.  There  is  another  aspect  of  this  question  which  has 
been  often  overlooked,  but  which  seems  to  deserve  some 
attention.  Granted  that  we  have  an  instinct  of  credence, 
vhy  should  it  be  assumed  that  it  must  be  just  of  that  in- 
tensity which  subsequent  experience  will  justify?  Our 
instincts  are  implanted  in  us  for  good  purposes,  and  are  in- 
tended to  act  immediately  and  unconsciously.  They  are, 
however,  subject  to  control,  and  have  to  be  brought  into 
accordance  with  what  we  believe  to  be  true  and  right.  In 
other  departments  of  psychology  we  do  not  assume  that 
every  spontaneous  prompting  of  nature  is  to  be  left  just  as 
we  find  it,  or  even  that  on  the  average,  omitting  individual 
variations,  it  is  set  at  that  pitch  that  will  be  found  in  the 
e&d  to  be  the  best  when  we  come  to  thiuk  about  it  and  assign  it 
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its  rules.  Take,  for  example  the  case  of  resentment.  Here 
we  have  an  instinctive  tendency,  and  one  that  on  the  whole 
is  good  in  its  results.  But  moraiista  are  agreed  that  almost 
all  our  efforts  at  self-control  are  to  he  directed  towards  snb- 
diiing  it  and  keeping  it  in  its  right  direction.  It  is  assumed 
to  be  given  as  a  sort  of  rough  protection,  and  to  be  set,  if 
cue  might  so  express  oneself,  at  too  high  a  pitch  to  be 
deliberately  and  consciously  acted  on  in  society.  May  not 
something  of  this  kind  be  the  case  also  with  our  belief? 
I  only  make  a  passing  reference  to  this  point  here,  as  on 
the  theory  of  Probability  adopted  in  this  work  it  does  not 
seem  to  be  at  all  material  to  the  science.  But  it  seems 
a  strong  argument  against  the  expediency  of  comraencing 
the  atiidy  of  the  science  from  the  subjective  side,  or  even  of 
assigning  any  great  degree  of  prominence  to  this  side. 

That  men  do  not  believe  in  exact  accordance  with  this 
theory  must  have  struck  almost  every  one,  but  this  has 
probably  been  considered  as  mere  exception  and  irregularity ; 
the  assumption  being  made  that  on  the  average,  and  in  far 
the  majority  of  cases,  they  do  so  believe.  As  stated  above, 
it  is  very  doubtful  whether  the  tendency  which  has  just 
been  discussed  is  not  so  widely  prevalent  that  it  might  with 
far  more  propriety  be  called  the  rule  than  the  exception. 
And  it  may  be  better  that  it  should  be  so :  many  good 
results  may  follow  from  that  cheerful  disposition  which  in- 
duces a  man  sometimes  to  go  on  trying  after  some  great 
good,  the  chance  of  which  he  overvalues.  He  will  keep  on 
through  trouble  and  disappointment,  without  serious  harra 
perhaps,  when  the  cool  and  calculating  bystander  sees  plainly 
that  his  'measure  of  belief  is  much  higher  than  it  shoitUl 
be.  So,  too,  the  tendency  also  bo  common,  of  underratiug 
the  chance  of  a  great  evil  may  also  work  for  good.  By  many 
men  death  might  be  looked  upon  as  an  almost  infinite  evil, 
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at  least  they  would  so  regard  it  themselves ;  suppose  they 
kept  this  contingency  constantly  before  them  at  its  right 
value,  how  would  it  be  possible  to  get  through  the  practical 
work  of  life?  Men  would  be  stopping  indoors  because  if 
they  went  out  they  might  be  murdered  or  bitten  by  a  mad 
dog.  To  say  this  is  not  to  advocate  a  return  to  our  instincts ; 
indeed  when  we  have  once  reached  the  critical  and  conscious 
state,  it  is  hardly  possible  to  do  so ;  but  it  should  be  noticed 
that  the  advantage  gained  by  correcting  them  is  at  best  but 
a  balanced  one\  What  is  most  to  our  present  purpose,  it 
suggests  the  inexpediency  of  attempting  to  found  an  exact 
theory  on  what  may  afterwards  prove  to  be  a  mere  instinct, 
unauthorized  in  its  full  extent  by  experience. 

§  11.  It  may  be  replied,  that  though  people,  as  a  matter 
of  fact,  do  not  apportion  belief  in  this  exact  way,  yet  they 
ought  to  do  so.  The  purport  of  this  remark  will  be  examined 
presently ;  it  need  only  be  said  here  that  it  grants  all  that 
is  now  contended  for.  For  it  admits  that  the  degree  of  our 
belief  is  capable  of  modification,  and  may  need  it.  But  in 
accordance  with  what  is  the  belief  to  be  modified  ?  obviously 
in  accordance  with  experience ;  it  cannot  be  trusted  to  by 
itself,  but  the  fraction  at  which  it  is  to  be  rated  must  be 
determined  by  the  comparative  frequency  of  the  events  to 

1  An  illustration  of  the  points  evidence,  and  possibly  may  not  be 

above  insisted  on  has  recently  been  capable  of  justification,  (those  for  in- 

giTen  in  a  qnarter  where  few  would  stance  of  immortality  and  the  exist- 

hftTe  expected  it ;  I  aUude,  as  many  ence  of  the  Deity),  may  nevertheless 

readers  wiU  readily  infer,  to  J.  S.  not  only  continue  to  exist  in  culti- 

UiU's  exceedingly  interesting  Essays  vated  minds,  but  may  also  be  pro- 

on  Theism.     It  is  not  within  our  fitably  encouraged  there,  at  any  rate 

province  here  to  criticise  any  of  their  in  the  shape  of  hopes,  for  certain 

eandosions,  bnt  they  have  express-  supposed  advantages   attendant  on 

ed  in  a  very  significant  way   the  their  retention,  irrespective  even  of 

conviction  entertained  by  Ir'm  that  their  !:ruth. 
bdiefo  which  are  not  justified  by 
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which  it  refers.  Experience  then  furnishing  the  standard, 
it  is  surely  most  reasonable  to  start  from  this  experience,  and 
to  found  the  theory  of  our  process  upon  it. 

If  we  do  not  do  this,  it  should  be  observed  that  we  are 
detaching  Probability  altogether  from  the  study  of  things 
external  to  us,  and  making  it  nothing  else  in  effect  than  a 
portion  of  Psychology.  K  we  refuse  to  be  controlled  by 
experience,  but  confine  our  attention  to  the  laws  according 
to  which  belief  is  naturally  or  instinctively  compounded  and 
distributed  in  our  minds,  we  have  no  right  then  to  appeal  to 
experience  afterwards  even  for  illustrations,  unless  under  the 
express  understanding  that  we  do  not  guarantee  its  accuracy. 
Our  belief  in  some  single  events,  for  example,  might  be  cor- 
rect, and  yet  that  in  a  compound  of  several  (if  derived  merely 
from  our  instinctive  laws  of  belief)  very  possibly  might  not 
be  correct,  but  might  lead  us  into  practical  mistakes  if  we 
determined  to  act  upon  it.  Even  il'  the  two  were  in  accord- 
ance, this  acconlance  would  have  to  be  proved,  which  would 
lead  us  round,  by  what  I  cannot  but  think  a  circuitous 
process,  to  the  point  which  Las  been  already  chosen  for 
commencing  with. 

§  12.  De  Moi^an.  seems  to  imply  that  the  doctrine 
criticised  above  finds  a  justification  from  the  analogy  of 
Formal  Logic.  If  the  laws  of  necessary  iufercnce  can  be 
studied  apart  from  all  reference  to  external  facts  (except 
by  way  of  illustration),  why  not  those  of  probable  inference  ? 
There  does  not,  however,  seem  to  be  much  force  in  any  such 
analogy.  Formal  Logic,  at  any  rate  under  its  modern  or 
Kantian  mode  of  treatment,  is  based  upon  the  assumptioa 
that  there  are  laws  of  thought  as  distinguished  from  laws  of 
things,  and  that  these  laws  of  thought  can  be  a';certaineil  and 
studied  without  taking  into  account  their  reference  to  any 
/^articular  object.     Now  so  long  aa  we  are  confined  to  neccsr^ 
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sary  or  irreversible  laws,  as  is  of  course  the  case  in  ordinary 
Formal  Logic,  this  assumption  leads  to  no  special  difficulties. 
We  mean  by  this,  that  no  conflict  arises  between  these  sub- 
jective and  objective  necessities.  The  two  exist  in  perfect 
harmony  side  by  side,  the  one  being  the  accurate  counter- 
part of  the  other.  So  precise  is  the  correspondence  between 
them,  that  few  persons  would  notice,  until  study  of  meta- 
physics had  called  their  attention  to  such  points,  that  there 
were  these  two  sides  to  the  question.  They  would  make 
their  appeal  to  either  with  equal  cpnfidence,  saying  indiffer- 
ently,* the  thing  must  be  so,'  or,  *we  cannot  conceive  its  being 
otherwise.'  In  fact  it  is  only  since  the  time  of  Kant*that 
this  mental  analysis  has  been  to  any  extent  appreciated  and 
accepted.  And  even  now  the  dominant  experience  school  of 
philosophy  would  not  admit  that  there  are  here  two  really 
distinct  sides  to  the  phenomenon ;  they  maintain  either  that 
the  subjective  necessity  is  nothing  more  than  the  conse- 
quence by  inveterate  association  of  the  objective  uniformity, 
or  eke  that  this  so-called  necessitj^  (say  in  the  Law  of  Con- 
tradiction) is  after  all  merely  verbal,  merely  a  different  way 
of  saying  the  same  thing  over  in  other  words.  Whatever 
the  explanation  adopted,  the  general  result  is  that  fallacies, 
as  real  acts  of  thought,  are  impossible  within  the  domain  of 
pure  logic ;  error  within  that  province  is  only  possible  by  a 
momentary  lapse  of  attention,  that  is  of  consciousness. 

§  13.  But  though  this  perfect  harmony  between  the 
subjective  and  the  objective  uniformities  or  laws  exist  within 
the  domain  of  pure  logic,  it  is  far  from  existing  within  that 
of  probability.  The  moment  we  make  the  quantity  of  our 
helief  an  integral  part  of  the  subject  to  be  studied,  any  such 
invariable  correspondence  ceases  to  exist.  In  the  former 
case,  we  could  not  consciously  think  erroneously  even  though 
we  might  try  to  do  so ;  in  the  latter,  we  not  only  can  believe 
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isly  but  constantly  do 


Far  from  the  t 


erroneously  but  consta 

^  axljusted  in  conformity  y 
facts  to  which  it  refers  that  we  cannot  even  in  imagination 
go  astray,  we  find  that  it  frequently  exists  in  excess  or  defect 
of  that  which  subsequent  judgment  will  approve  of.  Our  ia- 
stincta  of  credence  are  unquestionably  in  frequent  hostility 
with  experience ;  and  what  do  we  do  then !  We  simply 
modify  the  instincts  into  accordance  with  the  things.  We 
arc  constantly  performing  this  practice,  and  no  cultivated 
mind  would  find  it  possible  to  do  anything  else.  No  man 
would  think  of  divorcing  his  belief  from  the  things  on  which 
it  was  exercised,  or  would  suppose  that  the  former  had  any- 
thing else  to  do  than  to  follow  the  lead  of  the  latter.  Hence 
it  results  that  that  separation  of  the  subjective  necessity  from 
,  tlie  objective,  and  that  determination  to  treat  the  former 
as  a  science  apart  by  itself,  for  which  a  plausible  defence 
could  be  made  in  the  case  of  pure  logic,  is  entirely  inad- 
missible in  the  case  of  probability.  However  we  miglit 
contrive  to  '  think '  aright  without  appeal  to  facts,  we  can- 
not believe  aright  without  incessantly  cheeking  our  pro- 
ceedings by  such  appeals.  Whatever  then  may  be  the 
claims  of  Formal  Logic  to  rank  as  a  separate  science,  it 
does  not  appear  that  it  can  furnish  any  support  to  the 
theory  of  Probability  at  present  under  examination. 

§  1-1.  The  point  in  question  is  sometimes  urged  as 
follows.  Suppose  a  man  with  two,  and  only  two,  alterna- 
tives before  him,  one  of  which  he  knows  must  involve 
success  and  the  other  failure.  He  knows  nothing  more 
about  them  than  this,  and  he  is  forced  to  act.  Would  he 
not  regard  them  with  absolutely  similar  and  equal  feehngs 
of  confidence,  without  the  necessity  of  referring  them  to  any 
real  or  imaginaiy  series?  If  sc,  is  not  this  equivalent  to 
saying  that  hia  belief  of  either,  since   one  of  them    must 
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come  to  pass,  is  equal  to  that  of  the  other,  and  therefore  that 
his  belief  of  each  is  one-half  of  full  confidence  ?  Similarly 
if  there  are  more  than  two  alternatives :  let  it  be  supposed 
that  there  are  any  number  of  them,  amongst  which  no 
distinctions  whatever  can  be  discerned  except  in  such  par- 
ticulars as  we  know  for  certain  will  not  aflfect  the  result; 
should  we  not  feel  equally  confident  in  respect  of  each  of 
them?  and  so  here  again  should  we  not  have  a  fractional 
estimate  of  our  absolute  amount  of  belief?  It  is  thus 
attempted  to  lay  the  basis  of  a  pure  science  of  Probability, 
determining  the  distribution  and  combination  of  our  belief 
hypothetically ;  viz.  if  the  contingencies  are  exactly  alike, 
thea  our  belief  is  so  apportioned,  the  question  whether  the 
contingencies  are  equal  being  of  course  decided  as  the  ob- 
jective  data  of  Logic  or  Mathematics  are  decided. 

To  discuss  this  question  fully  would  require  a  statement 
at  some  length  of  the  reasons  in  favour  of  the  objective  or 
material  view  of  Logic,  as  •opposed  to  the  Formal  or  Con- 
ceptualist.  I  shall  have  to  speak  on  this  subject  in  another 
chapter,  and  will  not  therefore  enter  upon  it  here.  But  one 
conclusive  objection  which  is  applicable  more  peculiarly  to 
Probability  may  be  oflfered  "at  once.  To  pursue  the  line  of 
enquiry  just  indicated,  is,  as  already  remarked,  to  desert 
the  strictly  logical  ground,  and  to  take  up  that  appropriate 
to  psychology ;  the  proper  question,  in  all  these  cases,  being 
not  what  do  men  believe,  but  what  ought  they  tb  believe  ? 
Admitting,  as  was  done  above,  that  in  the  case  of  Foniial 
Logic  these  two  enquiries,  or  rather  those  corresponding  to 
them,  practically  run  into  one,  owing  to  the  fact  that  men 
cannot  consciously  'think'  wrongly;  it  cannot  be  too  strongly 
insisted  on  that  in  Probability  the  two  are  perfectly  sepa- 
rable and  distinct.  It  is  of  no  use  saying  what  men  do  or 
will  believe,  we  want  to  know  what  they  will  be  Tvg\i\.  m 
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believing ;  and  this  can  never  be  settled  without  an  appeal 
to  the  phenomena  themselves. 

§  15.  But  apart  from  the  above  considerations,  this  way 
of  putting  the  case  does  not  seem  to  me  at  all  conclusive. 
Take  the  following  example.  A  man'  finds  himself  on  the 
sands  of  the  Wash  or  Morecambe  Bay  in  a  dense  mist,  when 
the  spring-tide  is  coming  in ;  and  knows  therefore  that  to 
be  once  caught  by  the  tide  would  be  fatal.  He  hears  a 
church-bell  at  a  distance,  but  has  no  means  of  knowing 
whether  it  is  on  the  same  side  of  the  water  with  himself  or 
on  the  opposite  side.  He  cannot  tell  therefore  whether  by 
following  its  sound  he  will  be  led  out  into  the  mid-stream 
and  be  lost,  or  led  back  to  dry  land  and  safety.  Here  there 
can  be  no  repetition  of  the  eveut,  and  the  cases  are  indis- 
tinguishably  ahke,  to  him,  in  the  only  circumstances  which 
can  atfect  the  issue :  is  not  then  his  prospect  of  death,  it 
will  be  said,  necessarily  equal  to  one  half  ?  A  proper  aualysis 
of  his  state  of  mind  would  be  a  psychological  rather  than 
a  logical  enquiry,  and  in  any  case,  as  above  remarked,  the 
decision  of  this  question  does  not  touch  our  logical  position. 
But  according  to  the  best  introspection  I  can  give  I  should 


'  It  is  necesBary  to  take  iiii  eiam- 
ple  in  nliich  the  msji  is  forced  to 
act.  oiwe  sliould  aot  lie  able  to  shew 
that  he  has  any  belief  on  the  subject 
at  nil.  He  maj  declare  that  ho 
neither  knows  nor  cores  onytbiug 
about  the  matter,  and  that  there- 
fore tiiere  is  nothing  of  the  nature 
of  hclief  to  be  extracted  out  of  his 
mental  conditioc.  He  very  likely 
^Tould  take  this  ground  if  ne  jL^ked 
him,  as  De  Morgan  does,  with  a 
slightly  different  reference  {Fnrnuil 
J,ofiic,  p.  133),  irhether  he  considers 


that  there  are  volcanoea  on  the  unseen 
side  of  the  moon  larger  than  those 
□n  the  side  turned  towards  us;  or, 
■with  Mr  Jevons  (Principle!  a/ Scirnee, 
Vol.  I.  p.  213)  whether  he  consider* 
that  a.  Flatjthliptio  Coefficient  ia 
positive.  TheBB  do  not  therefore 
seem  good  inatancea  to  illastrate  the 
position  that  vre  always  entertain  a 
certain  degree  of  belief  on  ererj 
question  which  can  be  stated,  and 
that  ntter  inahility  to  give  a,  reason 
in  favour  of  either  alternative  cor- 
reeponds  to  half  belief. 
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say  that  what  really  passes  through  the  mind  in  such  a  case 
is  sometji^ing  of  this  kind :   In  all  doubtful  positions  and 
circumstances  we  are  accustomed  to  decide  our  conduct  by 
a  consideration  of  the  relative  advantages  and  disadvantages 
of  each  side,  that  is  by  the  observed  or  inferred  frequency 
with  which  one  or  the  other  alternative  has  succeeded.     In 
proportion  as  these  become  more  nearly  balanced,  we  are 
more  frequently  mistaken  in  the  individual  cases;  that  is,  it 
becomes  more  and  more  nearly  what  would  be  called  'a 
mere  toss  up'  whether  we  are  right  or  wrong.     The  case 
ill  question  seems  merely  the  limiting  case,  in  which  it  has 
been  contrived  that  there  shall  be  no  appreciable  difference 
between  the  alternatives,  by  which  to  decide  in  favour  of 
one  or  other,  and  we  accordingly  feel  no  confidence  in  the 
particular  result.     Having  to  decide,  however,  we  decide  ac- 
cording to  the  precedent  of  similar  cases  which  have  occurred 
before.    To   stand  still  and  wait  for  better  information  is 
certain  death,  and  we  therefore  appeal  to  and  employ  the 
only  rule  we  know  of;  or  rather  we  feel,  or  endeavour  to 
feel,  as  we  have  felt  before  when  acting  in  the  presence  of 
alternatives  as  nearly  balanced  as  possible.      But  I   can 
neither  perceive  in  my  own  ca«e,  nor  feel  convinced  in  that 
of  others,  that  this  appeal,  in  a  case  which  cannot  be  re- 
peated', to  a  rule  acted  on  and  justified  in  cases  which  can  be 
and  are  repeated,  at  all  forces  us  to  admit  that  our  state  of 
nund  is  the  same  in  each  case. 

§  16.  This  example  serves  to  bring  out  very  clearly  a  point 
which  has  been  already  mentioned,  and  which  will  have  to 
be  insisted  upon  again,  viz.  that  all  which  Probability  discusses 
is  the  statistical  frequency  of  events,  or,  if  we  prefer  so  to 
put  it,  the  quantity  of  belief  with  which  any  one  of  these 
events  should  be  individually  regarded,  but  leaves  all  the 
1  Except  iiiideed  on  the  principles  indicated  further  on  in  §|  24,  25. 
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subsequent  conduct  dependent  upon  that  frequency,  i 
belief,  to  the  choice  of  the  agents.     Suppose  there  t 
travellers  in  the  predicament  in  question :  shall  they  J 
together,  or  separate  in  opposite  directions  ?     In  either  c 
alike  the  chance  of  safety  to  each  is  the  same,  viz.  one-hi 
but  clearly  their  circumstances  must  decide  which  course  J 
is  preferable  to  adopt.    If  they  are  bubband  and  wife,  they  n 
probably  prefer  to  remain  together;  if  they  are  sole  depc 
taries  of  an  important  state  secret,  they  will  decide  to  j 
In  other  words,  we  have  to  select  here  between  the  two  alt4 
natives  of  the  certainty  of  a  single  loss,  and  the  even  chai 
of  a  double  loss ;   alternatives  which  the  < 
matical  statement  of  their  chances  has  a  decided  tendeni 
to  make  us  regard  as  indistinguishable  from  one  anothd 
But  clearly  the  decision  must  be  grounded  on  the  deai 
feelings,  and  conscience  of  the  agents.     Probability  canm 
say  a,  word  upon  this  question.    As  I  have  pointed  out  c 
where,  there  has   been  much   confusion  on  this  matter  | 
apphcations  of  the  science  to  betting,  and  in  the  discus 
of  the  Petersburg  problem. 

"We  have  thus  examined  the  doctrine  in  questio 
ft  minuteness  which  may  seem  tedious,  but  in  consequencs^ 
the  eminence  of  its  supporters  it  would  have  been  presum 
tuous  to  have  rejected  it  without  the  strongest  grounds, 
objections  which  have  been  urged  might  be  summarised  | 
follows: — the  amount  of  our  belief  of  any  given  proposiUfl 
supposing  it  to  be  in  its  nature  capable  of  accurate  detc 
nation  (which  does  not  seem  to  he  the  case),  depends  uponfl 
great  variety  of  causes,  of  which  statistical  frequency- 
subject  of  Probability — is  but  one.     That  even  if  we  coni 
our  attention  to  this  one  cause,  the  natural  amount  of  C 
belief  is  not  necessarily  what  theory  would  assign,  but  hasl 
be  checked  by  appeal  to  experience.     The  subjective  side  J 
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Probability  therefore,  though  very  interesting  and  well  de- 
saving  of  examination,  seems  a  mere  appendage  of  the  objec- 
tive, and  affords  in  itself  no  safe  ground  for  a  science  of 
iaference. 

§  17,  The  conception  then  of  the  science  of  Probability 
as  a  science  of  the  laws  of  belief  seems  to  break  down  at  every 
point  We  must  not  however  rest  content  with  such  merely 
negative  criticism.  The  degree  of  belief  we  entertain  of  a 
proposition  may  be  hard  to  get  at  accurately,  and  when 
obtamed  may  be  often  wrong,  and  may  need  therefore  to  be 
checked  by  an  appeal  to  the  objects  of  belief.  Still  in  popu- 
lar estimation  we  do  seem  to  be  able  with  more  or  less 
accuracy  to  form  a  graduated  scale  of  intensity  of  belief. 
What  we  have  to  examine  now  is  whether  this  be  possible, 
and,  if  so,  what  is  the  explanation  of  the  fact? 

That  it  is  generally  believed  that  we  can  form  such  a 
scale  scarcely  admits  of  doubt.     There  is  a  whole  vocabulary 
of  common  expressions  such  as,  'I  feel  almost  sure,'  'I  do  not 
feel  quite  certain,'  '  I  am  less  confident  of  this  than  of  that,' 
and  so  on.     When  we  make  use  of  any  one  of  these  phrases 
we  seldom  doubt  that  we  have  a  distinct  meaning  to  convey 
by  means  of  it.     Nor  do  we  feel  much  at  a  loss,  under  any 
given  circumstances,  as  to  which  of  these  expressions  we 
should  employ  in  preference  to  the  others.     If  we  were  asked 
to  anange  in  order,  according  to  the  intensity  of  the  belief 
with  which  we  respectively  hold  them,  things  broadly  marked 
off  from  one  another,  we  could  do  it  from  our  consciousness 
of  belief  alone,  without  a  fresh  appeal  to  the  evidence  upon 
which  the  belief  depended.     Passing  over  the  looser  proposi- 
tions which  are  used  in  common  conversation,  let  us  take  but 
one  simple  example  from  amongst  those  which  furnish  nume- 
rical data.     Do  I  not  feel  more  certain  that  some  one  will  die 
this  week  in  the  whole  town,  than  in  the  particular  street,  m 
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which  I  live?  and  if  the  town  is  known  to  contain  a  popula- 
tion one  hundred  times  greater  than  that  in  the  street,  would 
not  almost  any  one  be  prepared  to  assert  on  reflection  that 
he  felt  a  hundred  times  more  sure  of  the  first  proposition 
than  of  the  second  ?  Or  to  take  a  non-numerical  example,  are 
wo  not  often  able  to  say  ud hesitatingly  which  of  two  propo- 
sitions we  believe  the  most,  and  to  some  rough  degree  how 
much  more  we  believe  one  than  the  other,  at  a  time  when  all 
the  evidence  upon  which  each  rests  has  faded  from  the 
mind,  so  that  each  has  to  be  judged,  as  we  may  say,  solely  on 
its  own  merits? 

Here  then  a  problem  proposes  itself.  If  popular  opinion, 
as  illustrated  in  common  language,  be  correct, — and  very 
considerable  weight  must  of  course  be  attributed  to  it, — there 
does  exist  something  which  we  call  partial  belief  in  refer- 
ence to  any  proposition  of  the  numerical  kind  described 
above.  Now  what  we  want  to  do  is  to  find  some  test  or 
justification  of  this  belief,  to  obtain  in  fact  some  intelligible 
answer  to  the  question,  Is  it  correct?  We  shall  find  inci- 
dentally that  the  answer  to  this  question  will  throw  a  good 
deal  of  light  upon  another  question  nearly  as  important  and 
far  more  intricate,  viz.  What  is  the  meaning  of  this  partial 
beUef? 

§  18,  We  shall  find  it  advisable  to  commence  by  ascer- 
taining how  such  enquiries  as  the  above  would  be  answered 
in  the  case  of  ordinary  full  belief.  Such  a  step  would  not 
offer  the  slightest  difficulty.  Suppose,  to  take  a  simple 
example,  that  we  have  obtained  the  following  proposition, — 
whether  by  induction,  or  by  the  rules  of  ordinary  deductive 
logic,  does  not  matter  for  our  present  purpose, — that  a  certain 
mixture  of  oxygen  and  hydrogen  is  explosive.  Here  we  have 
an  inference,  and  consequent  belief  of  a  proposition.  Now 
suppose  there  were  any  enquiry  as  to  whether  our  belief 
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were  correct,  what  should  we  do?  The  simplest  way  of 
settling  the  matter  would  be  to  find  out  by  a  distinct  appeal 
to  experience  whether  the  proposition  was  true.  Since  we 
are  reasoning  about  things,  the  justification  of  the  belief,  that 
is,  the  test  of  its  correctness,  would  be  most  readily  found  in 
the  truth  of  the  proposition.  If  by  any  process  of  inference 
I  have  come  to  believe  that  a  certain  mixture  will  explode,  I 
consider  my  belief  to  be  justified,  that  is  to  be  coiTect,  if 
under  proper  circumstances  the  explosion  always  does  occur; 
if  it  does  not  occur  the  belief  was  wrong. 

Such  an  answer,  no  doubt,  goes  but  a  little  way,  or  rather 
no  way  at  all,  towards  explaining  what  is  the  nature  of  belief 
in  itself;  but  it  is  sufficient  for  our  present  purpose,  which  is 
merely  that  of  determining  what  is  meant  by  the  correctness 
of  our  belief,  and  by  the  test  of  its  correctness.     In  all  infer- 
ences about  things,  in  which  the  amount  of  our  belief  is  not 
taken  into  account,  such  an  explanation  as  the  above  is  quite 
sufficient;  it  would  be  the  ordinary  one  in  any  question  of 
science.    It  is  moreover  perfectly  intelligible,  whether  the 
conclusion  is  particular  or  universal     Whether  we  believe 
that  'some  men  die',  or  that  'all  men  die',  our  belief  may  with 
equal  ease  be  justified  by  the  appropriate  train  of  experience. 
§  19.     But  when  we  attempt  to  apply  the  same  test  to 
partial  belief,  we  shall  find  ourselves  reduced  to  an  awkward 
perplexity.     A  difficulty  now  emerges  which  has  been  singu- 
larly overlooked  by  those  who  have  treated  of  the  subject. 
As  a  simple  example  will  serve  our  purpose,  we  will  take  the 
case  of  a  penny.     I  am  about  to  toss  one  up,  and  I  therefore 
half  believe,  to  adopt  the  current  language,  that  it  will  give 
head.     Now  it  seems  to  be  overlooked  that  if  we  appeal  to 
the  event,  as  we  did  in  the  case  last  examined,  our  belief 
must  inevitably  be  wrong,  and  therefore  the  test  above  men- 
tioned will  fail    For  the  thing  must  either  happen  oi  iio\, 
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happen;  Le.  in  this  case  the  penny  must  either  give  head,  or 
not  give  it;  there  is  no  third  alternative.  But  whichever 
way  it  occurs,  our  half-belief,  so  far  as  such  a  state  of  mind 
admils  of  interpretation,  must  be  wrong.  If  head  does  come, 
I  am  wrong  in  not  having  expected  it  enough;  for  I  only  half 
believed  in  its  occurrence.  If  it  does  not  happen,  I  am 
equally  wrong  in  having  expected  it  too  much;  for  I  half 
believed  in  its  occurrence,  when  in  fact  it  did  not  occur  at  all. 

The  same  difficulty  will  occur  in  every  case  in  which  we 
attempt  to  justify  our  state  of  partial  belief  io  a  single  con- 
tingent event.  Let  us  take  another  example,  slightly  differ- 
ing fiom  the  last.  A  man  ia  to  receive  £1  if  a  die  gives  six, 
to  pay  Is,  if  it  gives  any  other  number.  It  will  generally  be 
admitted  that  he  ought  to  give  2s.  Qd.  for  the  chance,  and 
that  if  he  does  so  he  will  be  paying  a  fair  sum.  This  ex- 
ample only  differs  from  the  last  in  the  fact  that  instead  of 
simple  belief  in  a  proposition,  we  have  taken  what  mathema- 
ticians call  'the  value  of  the  expectation'.  In  other  words, 
we  have  brought  into  greater  prominence,  not  merely  the  be- 
lief, but  the  conduct  which  is  founded  upon  the  belief.  But 
precisely  the  same  difficulty  recurs  here.  For  appealing  to  the 
event, — the  single  event;  that  is, — we  see  that  one  or  other 
party  must  lose  his  money  without  compensation.  In  what 
sense  then  can  such  an  expectation  be  said  to  be  a  fair  one? 

§  20.  A  possible  answer  to  this,  and  so  far  as  appears  the 
only  possible  answer,  will  be,  that  what  we  really  mean  by 
saying  that  we  half  believe  in  the  occurrence  of  head  is  to 
express  our  conviction  that  head  will  certainly  happen  on 
the  average  every  other  time.  And  similarly,  in  the  second 
example,  by  calling  the  sum  a  fair  one  it  is  meant  that  in 
the  long  run  neither  party  will  gain  or  lose.  As  we  shall 
recur  presently  to  the  point  raised  in  this  form  of  answer,  the 
oii}y  notice  that  need  be  taken  of  it  at  this  point  is  to  call  • 
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attention  to  the  fact  that  it  entirely  abandons  the  whole 
qaestion  in  dispute,  for  it  admits  that  this  partial  belief  does 
not  in  any  strict  sense  apply  to  the  individual  event,  since  it 
clearly  cannot  be  justified  there.  At  such  a  result  indeed  we 
cannot  be  surprised ;  at  least  we  cannot  on  the  theory  adopted 
throughout  this  Essay.  For  bearing  in  mind  that  the  em- 
ployment of  Probability  postulates  ignorance  of  the  single 
event,  it  is  not  easy  to  see  how  we  are  to  justify  any  other 
opinion  or  statement  about  the  single  event  than  a  confes- 
sion of  such  ignorance. 

§  21.    So  far  then  we  do  not  seem  to  have  made  the 

slightest    approximation    to    a    solution   of  the  particular 

question  now  under  examination.     The  more  closely  we  have 

analysed  special  examples,  the  more  unmistakeably  are  we 

brought  to  the  conclusion  that  in  the  individual  instance  no 

justification  of  anything  like   quantitative  belief  is  to  be 

found;  at  least  none  is  to  be  found  in  the  same  sense  in 

which  we  expect  it  in  ordinary  scientific  conclusions,  whether 

Inductive  or  Deductive.    And  yet  we   have   to  face   and 

account  for  the  fact  that  common  impressions,  as  attested  by 

a  whole  vocabulary  of  common  phrases,  are  in  favour  of  the 

existence  of  this  quantitative  belief.     How  are  we  to  account 

for  this?    If  we  appeal  to  an  example  again,  and  analyse  it 

somewhat  more  closely,  we  may  yet  find  our  way  to  some 

satisfactory  explanation. 

In  our  previous  analysis  (§  18)  we  found  it  sufficient  to  stop 
at  an  early  stage,  and  to  give  as  the  justification  of  our  belief 
the  fact  of  the  proposition  being  true.  Stopping  however  at 
that  stage,  we  have  found  this  explanation  fail  altogether  to 
give  a  justification  of  partial  belief;  fail,  that  is,  when  applied 
to  the  individual  instance.  The  two  states  of  belief  and  dis- 
belief correspond  admirably  to  the  ^wo  results  of  the  event 
happening  and  not  happening  respectively,  and  unless  fcx 
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paycTioIogical  purposes  we  saw  no  reaaon  to  analyse  further; 
Itut  to  partial  belief  tliere  ia  nothing  corresponding  in  the 
result,  for  the  event  cannot  partially  happen  in  such  cases  as  we 
are  concerned  with.  Suppose  then  we  advance  a  step  further 
in  the  analysis,  and  ask  again  what  is  meant  by  the  proposi- 
tion being  true?  This  introduces  us,  of  course,  to  a  very  long 
and  intricate  patli ;  but  in  the  short  distance  along  it  which 
we  shall  advance,  we  shall  not,  it  is  to  be  hoped,  find  any 
very  serious  difficulty.  As  before,  we  will  illustrate  the 
analysis  by  first  applying  it  to  the  case  of  ordinary  full  belief, 

§  22.  Whatever  opinion  then  may  be  held  about  the 
essential  nature  of  belief,  it  will  probably  be  admitted  that  & 
readiness  to  act  upon  the  proposition  believed  is  an  insepar- 
able accompaniment  of  that  state  of  mind.  There  can  be  no 
alteration  in  our  belief  (at  any  rate  in  the  case  of  sane  persons) 
without  a  possible  alteration  in  our  conduct,  nor  anything  in 
our  conduct  which  is  not  connected  with  something  in  our 
belief.  We  will  first  take  an  example  in  connection  with  the 
penny,  in  which  there  is  full  belief;  we  will  analyse  it  a  step 
further  than  we  did  before,  and  then  attempt  to  apply  tha 
same  analysis  to  an  example  of  a  similar  kind,  but  one  in 
which  the  belief  is  partial  instead  of  full. 

Suppose  that  I  am  about  to  throw  a  penny  up,  and  con- 
template the  prospect  of  its  falling  upon  one  of  its  sides  and 
not  upon  its  edge.  We  feel  perfectly  confident  that  it  will 
do  so.  Now  whatever  else  may  be  implied  in  our  belief,  we 
certainly  mean  this;  that  we  are  ready  to  stake  our  conduct 
upon  its  falling  thus.  All  our  betting,  and  eveiything  else 
that  we  do,  is  carried  on  upon  this  supposition.  Any  risk 
whatever  that  might  ensue  upon  its  falling  otherwise  will  be 
incurred  without  fear.  This,  it  must  he  observed,  is  equally 
the  case  whether  we  are  speaking  of  a  single  throw  or  of 
iong  succession  of  tl.rowa. 
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But  now  let  us  take  the  case  of  a  penny  falling,  not  upon 
one  side  or  the  other,  but  upon  a  given  side,  head.  To  a 
certain  extent  this  example  resembles  the  last.  We  are  per- 
fectly ready  to  stake  our  conduct  upon  what  comes  to  pass  in 
the  long  run.  When  we  are  considering  the  result  of  a  large 
number  of  throws,  we  are  ready  to  act  upon  the  supposition 
that  head  comes  every  other  time.  If  e.g.  we  are  betting 
upon  it,  we  shall  not  object  to  paying  £1  every  time  that 
head  comes,  on  condition  of  receiving  £1  every  time  that 
head  does  not  come.  This  is  nothing  else  than  the  transla- 
Hon,  as  we  may  call  it,  into  practice,  of  our  belief  that  head 
and  tail  occur  equally  often. 

Now  it  will  be  obvious,  on  a  moment's  consideration,  that 
our  conduct  is  capable  of  being  slightly  varied,  of  being  varied, 
that  is,  in  form,  whilst  it  remains  identical  in  respect  of  its 
results.  It  is  clear  that  to  pay  £1  every  time  we  lose,  and 
to  get  £1  every  time  we  gain,  comes  to  precisely  the  same 
thing,  in  the  case  under  consideration,  as  to  pay  ten  shillings 
every  time  without  exception,  and  to  receive  £1  every  time 
that  head  occurs.  It  is  so,  because  heads  occur,  on  the 
average,  every  other  time.  In  the  long  run  the  two  results 
coincide ;  but  there  is  a  marked  difiference  between  the  two 
cases,  considered  individually.  The  diflerence  is  two-fold. 
In  the  first  place  we  have  slid  from  the  notion  of  a  payment 
every  other  time,  and  come  to  that  of  one  made  ever}'^  time. 
In  the  second  place,  what  we  pay  every  time  is  half  of  what 
we  get  in  the  cases  in  which  we  do  get  anything.  The  dif- 
ference may  seem  slight;  but  mark  the  efifect  when  our  con- 
duct is  translated  back  again  into  the  subjective  condition 
upon  which  it  depends,  viz.  into  our  belief  It  is  in  conse- 
quence of  such  a  translation,  as  it  appears  to  me,  that  the 
notion  has  been  acquired  that  we  have  an  accurately  deter- 
minable amount  of  belief  as  to  every  such  proposition.    To 
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have  losses  and  g^ns  of  equal  amouDt,  and  to  iocur  them 
equally  often,  was  the  experience  connected  with  our  belief 
that  the  two  events,  head  and  tail,  would  occur  equally  often. 
This  was  quite  intelligible,  for  it  referred  to  the  long  run. 
To  find  that  this  could  be  commuted  for  a  payment  made 
every  time  without  exception,  a  payment,  observe,  of  half  the 
amount  of  what  we  occasionally  receive,  has  very  naturally 
been  interpreted  to  mean  that  there  must  be  a  state  of  half- 
belief  which  refers  to  each  individual  throw. 

§  23.  One  such  example,  of  course,  does  not  go  far  to- 
wards establishing  a  theory.  But  the  reader  will  bear  in 
mind  that  almost  all  our  conduct  tends  towards  the  same 
result ;  that  it  is  not  in  betting  only,  but  in  every  course  of 
action  in  which  we  have  to  connt  the  events,  that  such  a 
numerical  apportionment  of  our  conduct  is  possible.  Hence, 
by  the  ordinary  principles  of  association,  it  would  appear 
exceedingly  Htely  that,  not  exactly  a  numerical  condition  of 
mind,  but  rather  numerical  associations,  become  inseparably 
connected  with  each  particular  event  which  we  know  to  occur 
in  a  certain  proportion  of  times.  Once  in  six  times  a  die 
gives  ace;  a  knowledge  of  this  fact,  taken  in  combination 
with  all  the  practical  results  to  which  it  leads,  produces,  one 
cannot  doubt,  an  inseparable  notion  of  one-sixth  connected 
with  each  stngle  throw.  But  it  surely  cannot  be  called  belief 
to  the  amount  of  one-sixth;  at  least  it  admits  neither  of 
justification  nor  explanation  in  these  single  cases,  to  which 
alone  the  fractional  belief,  if  such  existed,  ought  to  apply. 

It  is  in  consequence,  I  appreliend,  of  such  iwsociation  that 
we  act  in  such  an  unhesitating  manner  in  reference  to  any 
single  contingent  event,  even  when  we  have  no  expectation 
of  its  being  repeated.  A  die  is  going  to  be  thrown  up  once, 
and  once  only.  I  htit  5  to  1  ap-iinst  ace,  not,  as  is  commonly 
asserted,   because  I  feel  one-sixth  part  of  eert^nty 
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occurrence  of  ace;  but  because  I  know  that  such  conduct 
would  be  justified  in  the  long  run  of  such  cases,  and  I  apply 
to  the  solitary  individual  the  same  rule  that  I  should  apply 
to  it  if  I  knew  it  were  one  of  a  long  series.  This  accounts 
for  my  conduct  being  the  same  in  the  two  cases ;  by  associa- 
tion, moreover,  we  probably  experience  very  similar  feelings 
in  regard  to  them  both. 

§  24.  And  here,  on  the  view  of  the  subject  adopted  in 
this  Essay,  we  might  stop.  We  are  bound  to  explain  the 
*  measure  of  our  belief  in  the  occurrence  of  a  single  event 
when  we  judge  solely  from  the  statistical  frequency  with 
which  such  events  occur,  for  such  a  series  of  events  was  our 
starting-point;  but  we  are  not  bound  to  inquire  whether  in 
every  case  in  which  persons  have,  or  claim  to  have,  a  certain 
measure  of  belief  there  must  be  such  a  series  to  which  to  re- 
fer it,  and  by  which  to  justify  it.  Those  who  start  from  the 
subjective  side,  and  regard  Probability  as  the  science  of  quan- 
titative belief,  are  obliged  to  do  this,  but  we  are  free  from 
the  obligation. 

Still  the  question  is  one  which  is  so  naturally  raised  in 
connection  with  this  subject,  that  it  cannot  be  altogether 
passed  by.  I  think  that  to  a  considerable  extent  such  a 
justification  as  that  mentioned  above  will  be  found  applicable 
in  other  cases.  The  fact  is  that  we  are  very  seldom  called 
upon  to  decide  and  act  upon  a  single  contingency  which  can- 
not be  viewed  as  being  one  of  a  series.  Experience  intro- 
duces us,  it  must  be  remembered,  not  merely  to  a  succession 
of  events  neatly  arranged  in  a  single  series  (as  we  have 
hitherto  assumed  them  to  be  for  the  purpose  of  illustration), 
but  to  an  infinite  number  belonging  to  a  vast  variety  of 
different  series.  A  man  is  obliged  to  be  acting,  and  there- 
fore exercising  his  belief  about  one  thing  or  another,  ahnost 
the  whole  of  every  day  of  his  life.     Any  one  person  will  have 
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to  decide  in  his  time  about  a  multitnde  of  events,  each 
of  wiiicb  may  never  recur  agiun  within  his  own  expenem!^ 
But  by  the  very  fact  of  there  being  a  multitude,  though  they 
are  all  of  different  kinds,  we  shall  stiil  find  that  order  is 
maintained,  and  so  a  course  of  conduct  can  be  justified.  In 
a  plantation  of  trees  we  should  find  that  there  is  order  of  a 
certain  kind  if  we  measure  them  in  any  one  direction,  the 
trees  being  on  an  average  about  the  same  distance  from  each 
other.  But  a  somewhat  similar  order  would  be  found  if  we 
were  to  examine  tliem  in  any  other  direction  whatsoever.  So 
in  nature  generally;  there  is  regularity  in  a  succession  of 
events  of  the  same  kind.  But  there  may  also  he  regularity 
if  we  form  a  series  by  taking  successively  a  number  out  of 
totally  distinct  kinds. 

It  ia  in  tliis  circumstance  that  we  find  an  extension  of  the 
practical  justification  uf  the  measure  of  our  belief.  A  man, 
say,  buys  a  life  annuity,  insures  hia  life  on  a  railway  journey, 
puts  into  a  lottery,  and  so  on.  Now  we  may  make  a  series 
out  of  those  acts  of  his,  though  each  is  in  itself  a  single  event 
which  he  may  never  intend  to  repeat.  His  conduct,  and  there- 
fore his  belief,  measured  by  the  result  in  each  individual 
instance,  will  not  le  justified,  but  the  reverse,  as  shewn  in 
§  19.  Could  ho  indeed  repeat  each  kind  of  action  often 
enough  it  would  be  justified  ;  but  from  this,  by  the  conditionB 
of  life,  be  is  debarred.  Now  it  is  perfectly  conceivable  that 
in  the  new  series,  formed  by  his  successive  acts  of  different 
kinds,  tliere  should  be  no  regularity.  As  a  matter  of  fact, 
however,  it  is  found  that  there  is  regularity.  In  this  way  the 
equalization  of  his  gains  and  lo^es,  for  which  he  cannot  hope 
in  annuities,  insurances,  and  lotteries  taken  separately,  may 
yet  be  secured  to  him  out  of  these  events  taken  collectively, 
Jf  in  t'Oi^h  onse  he  values  bis  chance  at  its  right  proportion 
(nnd  acts  accordingly)  he  will  in  the  course  of  his  life  neither 
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gain  nor  lose.  And  in  the  same  way  if,  whenever  he  has  the 
alternative  of  different  courses  of  conduct,  he  acts  in  accord- 
ance with  the  estimate  of  his  belief  described  above,  i.e. 
chooses  the  event  whose  chance  is  the  best,  he  will  in  the  end 
gain  more  in  this  way  than  by  any  other  course.  By  the  ex- 
istence, therefore,  of  these  cross-series,  as  we  may  term  them, 
there  is  an  immense  addition  to  the  number  of  actions  which 
may  be  fairly  considere<l  to  belong  to  those  courses  of  con- 
duct which  offer  many  successive  opportunities  of  equalizing 
gains  and  losses.  All  these  cases  then  may  be  regarded  as 
admitting  of  justification  in  the  way  now  under  discussion. 

§  25.  In  the  above  remarks  it  will  be  observed  that  we 
have  been  giving  what  is  to  be  regarded  as  a  justification  of 
his  belief  from  the  point  of  view  of  the  individual  agent  him- 
self. If  we  suppose  the  existence  of  an  enlarged  fellow-feel- 
ing, the  applicability  of  such  a  justification  becomes  still  more 
extensive.  We  can  assign  a  very  intelligible  sense  to  the 
assertion  that  it  is  999  to  1  that  I  shall  not  get  a  prize  in  a 
lottery,  even  if  this  be  stated  in  the  form  that  my  belief  in 
my  so  doing  is  represented  by  the  fraction  -nj^^yth  of  certainty. 
Properly  it  means  that  in  a  very  large  number  of  throws  I 
should  gain  once  in  1000  times.  If  we  admit  other  contin- 
gencies of  the  same  kind,  as  described  in  the  last  section, 
each  individual  may  be  supposed  to  reach  to  something  like 
this  experience  within  the  limits  of  his  own  life.  He  could 
not  do  it  in  this  particular  line  of  conduct  alone,  but  he  could 
do  it  in  this  line  combined  with  othera  Now  introduce  the 
possibility  of  each  man  feeling  that  the  gain  of  others  offers 
some  analogy  to  his  own  gains,  which  we  may  conceive  his 
doing  except  in  the  case  of  the  gains  of  those  against  whom 
he  is  directly  competing,  and  the  above  justification  becomes 
still  more  extensively  applicable. 

The  following  would  be  a  fair  illustration  to  test  this 
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view,  I  kaow  that  I  must  die  on  some  day  of  the  iveek,  and 
there  are  but  seven  days.  My  belief,  therefore,  that  I  shall 
die  on  a  Sunday  is  one-seventh.  Here  the  contingent  event 
is  clearly  one  that  does  not  admit  of  repetition;  and  yet 
would  not  the  belief  of  every  man  have  the  value  assigned  it 
by  the  formula?  It  would  appear  that  the  same  principle 
will  be  found  to  be  at  work  here  aa  in  the  former  examples. 
It  is  quite  true  that  I  have  only  the  opportunity  of  dying 
once  myself,  but  I  am  a  member  of  a  class  in  which  deaths 
occur  with  frequency,  and  I  form  my  opinion  upon  evidence 
drawn  from  that  class.  If,  for  example,  I  had  insured  my 
life  for  £1000,  I  should  feel  a  certain  propriety  in  demanding 
£7000  in  case  the  office  declared  that  it  would  only  pay  in 
the  event  of  my  dying  on  a  Sunday.  I,  or  the  office,  as  the 
ease  might  be,  might  not  find  the  arrangement  an  equitable 
one,  but  mankind  at  large,  in  case  they  acted  on  such  a 
principle,  might  fairly  commute  their  aggregate  gains  in  such 
a  way,  whilst  to  the  Insurance  Office  it  would  not  make  any 
difference  at  all, 

§  26.  The  results  of  the  last  few  sections  might  be  sum- 
marised as  follows : — the  different  amounts  of  belief  which 
we  entertain  upon  different  events,  and  which  are  recognized 
by  various  phrases  in  common  use,  have  undoubtedly  some 
meaning.  But  the  greater  part  of  their  meaning,  and  cer- 
tainly their  only  justification,  are  to  be  sought  in  the  senea 
of  corresponding  events  to  which  they  belong;  in  regard  to 
which  it  may  be  shewn  that  far  more  events  are  capable  of 
being  referred  to  a  series  than  might  be  supposed  at  first 
sight.  The  test  and  justification  of  belief  are  to  he  found  in 
conduct ;  in  this  test  applied  to  the  series  as  a  whole,  there 
is  nothing  peculiar,  it  differs  in  no  way  from  the  similar  teat 
when  we  are  acting  on  otir  behef  about  any  single  event. 
But  so  applied,  from  the  nature  of  the  case  it  is  applied 
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successively  to  each  of  the  individuals  of  the  series ;  here  our 
wnduct  generally  admits  of  being  separately  considered  in 
reference  to  each  particular  event ;  and  this  has  been  under- 
stood to  denote  a  certain  amount  of  belief  which  should  be  a 
fraction  of  certainty.    Probably  on  the  principles  of  associa- 
tion, a  peculiar  condition  of  mind  is  produced  in  reference  to 
each  single  event.  And  these  associations  are  not  unnaturally 
retained  even  when  we  contemplate  any  one  of  these  single 
events  isolated  from  any  series  to  which  it  belongs.     When 
it  is  found  alone  we  treat  it,  and  feel  towards  it,  as  we  do 
when  it  is  in  company  with  the  rest  of  the  series, 

§  27.    We  may  now  see,  more  clearly  than  we  could 
before,  why  it  is  that  we  are  free  from  any  necessity  of  as- 
suming the  existence  of  causation,  in  the  sense  of  necessary 
invariable  sequence,  in  the  case  of  the  events  which  compose 
our  series.     Against  such  a  view  it  might  very  plausibly  be 
urged,  that  we  constantly  talk  of  the  probability  of  a  single 
event ;  but  how  can  this  be  done,  it  may  reasonably  be  said, 
if  we  once  admit  the  possibility  of  that  event  occurring  for- 
tuitously ?     Take  an  instance  from  human  life ;  the  average 
duration  of  the  lives  of  any  batch  of  men  aged  thirty  will  be 
about  thirty-four  years.     We  say  therefore  to  any  individual 
of  them,  Your  expectation  of  life  is  thirty-four  years.     But 
bow  can  this  be  said  if  we  admit  that  the  train  of  events 
composing  his  life  is  liable  to  be  destitute  of  all  regular 
sequence  of  cause  and  effect?    To  this  it  may  be  replied 
that  the  denial  of  causation  enables  us  to  say  neither  more 
nor  less  than  its  assertion,  in  reference  to  the  length  of  the 
individual  life,  for  of  this  we  are  ignorant  in  each  case  alike. 
By  assigning,  as  above,  an  expectation  in  reference  to  the 
individual,  we  mean  nothing  more  than  to  make  a  statement 
about  the  average  of  his  class.     Whether  there  be  causation 
or  not  in  these  individual  cases  does  not  affect  our  knowledge 
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of  the  average,  for  this  by  supposition  rests  on  independent 
experience.  The  legitimate  inferences  are  tho  same  on  either 
hypothesis,  and  of  equal  value.  The  only  difference  is  that 
on  the  hypothesis  of  non-causation  we  have  forced  upon  our 
attention  the  impropriety  of  talking  of  the  'proper'  expecta- 
tion of  the  individual,  owing  to  the  fact  that  all  knowledge  of 
its  amount  is  formally  impossible ;  on  the  other  hypothesis 
the  impropriety  is  overlooked  from  the  fact  of  such  know- 
ledge being  only  practically  unattainable.  As  a  matter  of 
fact  the  amount  of  our  knowledge  is  the  same  in  each  case ; 
it  is  a  knowledge  of  the  average,  and  of  that  only". 

§  28.  We  may  conclude,  then,  that  the  limits  within 
which  we  are  thus  able  to  justify  the  amount  of  our  belief 
are  far  more  extensive  than  might  appear  at  first  sight. 
Whether  every  case  in  which  persons  feel  an  amount  of 
belief  short  of  perfect  confidence  could  be  forced  into  the 
province  of  Probability  is  a  wider  question.  Even,  however, 
if  the  belief  could  be  supposed  capable  of  justification  on  its 
principles,  its  rules  could  never  in  such  cases  be  made  use  of. 
Suppose,  for  example,  that  a  father  were  in  doubt  whether 
to  give  a  certain  medicine  to  his  sick  child.  On  the  one 
hand,  the  doctor  declared  that  the  child  would  die  unless  the 
medicine  were  given ;  on  the  other,  through  a  mistake,  the 
father  cannot  feel  quite  sure  that  the  medicine  he  has  is  the* 
right  one.  It  is  conceivable  that  some  mathematicians,  in 
their  conviction  that  everything  has  its  definite  numerical 
■probability,  would  declare  that  the  man's  belief  had  some 
'value'  (if  they  could  only  find  out  what  it  is),  say  nine- 
tenths  ;  by  which  they  would  mean  that  in  nine  cases  out  of 
.ten  in  which  he  entertained  a  belief  of  that  particular  value 
he  proved  to  be  right.      So  with  his  belief  and  doubt  on 
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the  other  side  of  the  question.  Putting  the  two  together, 
there  is  but  one  course  which,  as  a  prudent  mah  and  a  good 
father,  he  can  possibly  follow.  It  may  be  so,  but  when  (as 
here)  the  identification  of  an  event  in  a  series  depends  on 
purely  subjective  conditions,  as  in  this  case  upon  the  degree 
of  vividness  of  his  conviction,  of  which  no  one  else  can  judge, 
no  test  is  possible,  and  therefore  no  proof  can  be  found. 

§  29.  So  much  then  for  the  attempts,  so  frequently 
made,  to  found  the  science  on  a  subjective  basis ;  they  can 
lead,  as  it  has  here  been  endeavoured  to  show,  to  no  satisfac- 
tory result  Still  our  belief  is  so  inseparably  connected  with 
our  action,  that  something  of  a  defence  can  be  made  for  the 
attempts  described  above;  but  when  it  is  attempted,  as  is 
often  the  case,  to  import  other  sentiments  besides  pure  belief, 
and  to  find  a  justification  for  them  also  in  the  results  of  our 
science^  the  confusion  becomes  far  worse.  The  following 
extract  from  Archbishop  Thomson's  Laws  of  Thought  (§  122, 
Ed.  IL)  will  show  what  kind  of  applications  of  the  science  are 
contemplated  here :  "  In  applying  the  doctrine  of  chances  to 
that  subject  in  connexion  with  which  it  was  invented — ^games 
of  chance, — the  principles  of  what  has  been  happily  termed 
*  moral  arithmetic '  must  not  be  forgotten.  Not  only  would 
it  be  difficult  for  a  gamester  to  find  an  antagonist  on  terms, 
as  to  fortune  and  needs,  precisely  equal,  but  also  it  is  im- 
possible that  with  such  an  equality  the  advantage  of  a 
considerable  gain  should  balance  the  harm  of  a  serious  loss. 
'  If  two  men,'  says  Buflfon,  '  were  to  determine  to  play  for 
their  whole  property,  what  would  be  the  eflfect  of  this  agree- 
ment? The  one  would  only  double  his  fortune,  and  the 
other  reduce  his  to  naught.  What  proportion  is  there  be- 
tween the  loss  and  the  gain?  The  same  that  there  is  between 
all  and  nothing.  The  gain  of  the  one  is  but  a  moderate 
^8um, — ^the  loss  of  the  other  is  numerically  infinite,   and 


136 


Cfradatiom  of  Belief. 


[CHAp.i 


•ally  so  great  that  the  labour  of  Ina  wliole  life  may  not 
s  suffice  to  restore  his  property.* " 

As  moral  advice  this  is  all  very  tnie  and  good.  But  if  it 
be  regarded  as  a  contribution  to  tbe  science  of  the  subject  it 
is  quite  inappropriate,  and  seems  calculated  to  cause  con- 
fusion. The  doctrine  of  chances  pronounces  upon  certain 
kinds  of  events  in  respect  of  number  and  magnitude;  it  has 
absolutely  nothing  to  do  with  any  particular  person's  feelings 
about  these  relations.  We  might  as  well  append  a  corollary 
to  the  rules  of  arithmetic,  to  point  out  that  although  it  is 
very  true  that  twice  two  are  four  it  does  not  follow  that  four 
horses  will  give  twice  as  much  pleasure  to  the  owner  as  two 
will.  If  two  men  play  on  equal  terms  their  chances  are 
equal;  in  other  words,  if  they  were  often  to  play  in  this 
manner  each  would  lose  as  frequently  as  he  would  gain.  That 
is  all  that  Probability  can  say;  what  under  the  circumstances 
may  be  the  determination  and  opinions  of  the  men  in  ques- 
tion, it  is  for  them  and  them  alone  to  decide.  There  are 
many  persons  who  cannot  bear  mediocrity  of  any  kind,  and 
to  whom  the  prospect  of  doubling  their  fortune  would  out- 
weigh a  greater  chance  of  losing  it  altogether.  They  alone 
are  the  judges. 

If  we  will  introduce  such  a  balance  of  pleasure  and  pain 
the  individual  must  make  the  calculation  for  himself.  Tlie 
supposition  is  that  total  ruin  is  very  painful,  partial  loss 
painful  in  a  less  proportion  than  that  assigned  by  the  ratio 
of  the  losses  themselves;  the  inference  is  therefore  drawn 
that  on  the  average  more  pain  is  caused  by  occasional  great 
losses  than  by  frequent  small  ones,  though  the  money  value 
of  the  losses  in  the  long  run  may  be  the  same  in  each  case.  But 
if  we  suppose  a  country  where  the  desire  of  spending  largely 
is  very  strong,  and  where  from  abundant  production  loss  is 
easily  replaced,  the  calculation  might  incline  the  other  waj^ 
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Under  such  circumstances  it  is  quite  possible  that  more 
liappiness  might  result  from  playing  for  high  than  for  low 
stakes*  The  fact  is  that  all  emotional  considerations  of  this 
kind  are  irrelevant ;  they  are,  at  most,  mere  applications  of 
the  theory,  and  such  as  each  individual  is  alone  competent 
to  make  for  himself.  Some  more  remarks  will  be  made  upon 
this  subject  in  the  chapter  upon  Insurance  and  Gambling. 

§  30.    It  is  by  the  introduction  of  such  considerations  as 
these  that  the  really  very  simple  and  intelligible  Petersburg 
Problem  has  been  so  perplexed.     Having  already  given  some 
description  of  this  problem  we  will  refer  to  it  very  briefly 
here.    It  presents  us  with  a  sequence  of  sets  of  throws  for 
each  of  which  sets  I  am  to  receive  something,  say  a  shilling, 
as  the  minimum  receipt.     My  receipts  increase  in  proportion 
to  the  rarity  of  each  particular  kind  of  set,  and  each  kind  is 
observed  or  inferred  to  grow  more  rare  in  a  certain  definite 
but  unlimited  order.     By  the  wording  of  the  problem,  pro- 
perly interpreted,  I  am  supposed  never  to  stop.     Clearly 
therefore,  however  large  a  fee  I  pay  for  each  of  these  sets,  I 
shall  be  sure  to  make  it  up  in  time.     The  mathematical 
expression  of  this  is,  that  I  ought  always  to  pay  an  infinite 
sum.    To  this  the  objection  is  opposed,  that  no  sensible  man 
would  think  of  advancing  even  a  large  finite  sum,  say  £50. 
Certainly  he  would  not ;  but  why  ?     Because  neither  he  nor 
those  who  are  to  pay  him  would  be  likely  to  live  long  enough 
for  him  to  obtain  throws  good  enough  to  remunerate  him  for 
one-tenth  of  his  outlay;  to  say  nothing  of  his  trouble  and 
loss  of  time.    We  must  not  suppose  that  the  problem,  as 
stated  in  the  ideal  form,  will  coincide  with  the  practical 
form  in  which  it  presents  itself  in  life.   A  carpenter,  might  as 
well  object  to  Euclid's  second  postulate,  because  his  plane 
came  to  a  stop  in  six  feet  on  the  plank  on  which  he  was  at 
work«    Many  persons  have  failed  to  perceive  this,  and  have 
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assumed  tliat.  besides  eniibling  us  to  draw  nnmerical  infer- 
ences about  the  members  of  a  series,  the  theory  ought  also 
to  be  called  upon  to  justify  al!  the  opinions  which  average 
respectable  men  might  be  inclined  to  fonn  about  them,  aa 
well  as  the  conduct  they  might  choose  to  pursue  in  con- 
sequence. It  is  obvious  that  to  enter  upon  such  considera- 
tions aa  these  is  to  diverge  from  our  proper  ground.  We  are 
concerned,  in  these  cases,  with  the  actions  of  men  only,  as 
given  in  statistics ;  with  the  emotions  they  experience  in  the 
performance  of  these  actions  we  have  no  direct  concern  what- 
ever. The  error  is  the  same  as  if  any  one  were  to  confound, 
in  political  economy,  value  in  use  with  value  in  exchange, 
and  object  to  measuring  the  value  of  a  loaf  by  its  cost  of 
production,  because  bread  ia  worth  more  to  a  man  when  he 
is  hungry  than  it  is  just  after  his  dinner. 

§  31.  One  class  of  emotions  indeed  ought  to  be  ex- 
cepted, which,  from  the  apparent  uniformity  and  consist- 
ency with  which  they  show  themselves  in  different  persona 
and  at  different  times,  do  really  present  some  better  claim  to 
consideration.  In  connection  witb  a  scietice  of  inference 
they  can  newer  indeed  be  regarded  as  more  than  an  accident 
of  what  is  essential  to  the  subject,  but  compared  with  other 
emotions  they  seem  to  be  inseparable  accidents. 

The  reader  will  remember  that  attention  was  drawn  in 
the  earlier  part  of  this  chapter  to  the  compound  nature  of 
the  state  of  mind  which  we  term  belief.  It  is  partly  intel- 
lectual, partly  also  emotional ;  it  professes  to  rest  upon 
experience,  but  in  reality  the  experience  acts  through  the 
distorting  media  of  hopes  and  fears  and  other  disturbing 
agencies.  So  long  as  we  confine  our  attention  to  the  staU 
of  mind  of  the  person  who  believes,  it  appears  to  me  that 
these  two  parts  of  belief  are  quite  inseparable.  Indeed,  to 
speak  of  them  as  two  parts  may  convey  a  wrong  impression; 
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for  thoagh  they  spring  from  different  sources,  they  so  en- 
tirely  merge  in  one  result  as  to  produce  what  might  be 
called  an  indistinguishable  compound.  Every  kind  of  infer- 
ence, whether  in  probability  or  not,  is  liable  to  be  disturbed 
in  this  way.  A  timid  man  may  honestly  believe  that  he  will 
be  wounded  in  a  coming  battle,  when  others,  with  the  same 
experience  but  calmer  judgments,  see  that  the  chance  is 
too  small  to  deserve  consideration*  But  such  a  man's  belief, 
if  we  look  only  to  that,  will  not  differ  in  its  nature  from 
sound  belief.  His  conduct  also  in  consequence  of  his  belief 
will  by  itself  afford  no  ground  of  discrimination ;  he  will 
make  his  will  as  sincerely  as  a  man  who  is  unmistakeably  on 
his  death-bed.  The  only  resource  is  to  check  and  correct 
his  belief  by  appealing  to  past  and  current  experience.  This 
was  advanced  as  an  objection  to  the  theory  on  which  proba- 
bility is  r^arded  as  concerned  primarily  with  laws  of  belief. 
But  on  the  view  taken  in  this  Essay  in  which  we  are  sup- 
posed to  be  concerned  with  laws  of  inference  about  things, 
error  and  difficulty  from  this  source  vanish.  Let  us  bear  clearly 
in  mind  that  we  are  concerned  with  inferences  about  things, 
and  are  always  to  test  our  belief  by  experience  of  the  things, 
and  whatever  there  may  be  in  belief  which  does  not  depend 
on  experience  will  disappear  from  notice.  It  is  conceivable 
indeed  that  men  might  be  in  such  a  state  of  abject  panic 
that  their  senses,  at  the  time  or  afterwards,  were  disturbed 
like  their  judgment  beforehand.  If  so,  we  must  appeal  to 
the  wider  experience  of  other  men  of  calmer  mind,  or  to  their 
own  judgment  in  their  better  moments.  These  are  the 
ultimate,  and  apparently  the  only  ultimate  courts  of  appeal. 

§  32.  These  emotions  then  can  claim  no  notice  as  an 
int^ral  portion  of  any  science  of  inference,  and  should  in 
strictness  be  rigidly  excluded  from  it.  But  if  any  of  them 
are  imiform  and  regular  in  their  production  and  magnitude, 
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\i  mH,y  )f^  nMunrkfA  in  passing,  for  the  sake  of  farther 
)\\Hn^,fh\^ffi^  tff  iho  Huhject,  that  this  emotional  accompani* 
W^ulf  fff  nuffffmf  Uj  which  we  are  thus  ahle  to  assign  some- 
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tingent  event.  May  not  these  considerations  help  to  account 
for  the  general  acceptance  of  the  doctrine,  that  we  have  a 
certain  definite  and  measurable  amount  of  belief  about  these 
events?  I  cannot  help  thinking  that  what  is  so  obviously 
true  of  the  emotional  portion  of  the  belief,  has  been  uncon- 
sciously transferred  to  the  other  or  intellectual  portion  of  the 
compound  condition,  to  which  it  is  not  applicable,  and  where 
it  cannot  find  a  justification. 

§  33.  A  further  illustration  may  now  be  given  of  the 
subjective  view  of  Probability  at  present  under  discussion. 

An  appeal  to  common  language  is  always  of  service,  as 
the  employment  of  any  distinct  word  is  generally  a  proof 
that  mankind  have  observed  some  distinct  properties  in  the 
things,  which  have  caused  them  to  be  singled  out  and  have 
that  name  appropriated  to  them.  There  is  such  a  class  of 
words  assigned  by  popular  usage  to  the  kind  of  events  of 
which  Probability  takes  account.  If  we  examine  them  we 
shall  fin{l,  I  think,  that  they  direct  us  unmistakeably  to  the 
two-fold  aspect  of  the  question, — ^the  objectivtj  and  the  sub- 
jective, the  quality  in  the  events  and  the  state  of  our  minds 
in  considering  them, — that  have  occupied  our  attention 
during  the  former  chapters. 

The  word  '  extraordinary ',  for  instance,  seems  to  point  to 
the  observed  fact,  that  events  are  arranged  in  a  sort  of  ordo 
or  rank.  No  one  of  them  might  be  so  exactly  placed  that 
we  could  have  inferred  its  position,  but  when  we  take  a  great 
many  into  account  together,  running  our  eye,  as  it  were, 
along  the  line,  we  begin  to  see  that  they  really  do  for  the 
most  part  stand  in  order.  Those  which  stand  away  from 
the  line  have  this  divergence  observed,  and  are  called  ex- 
traordinary, the  rest  ordinary,  or  in  the  line.  So  too  '  irre- 
gular'and  'abnormal*  are  doubtless  used  from  the  appear- 
ance of  things^  when  examined  in  large  numbers,  being  that 
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of  an  arrangement  by  rule  or  measure.  Tbia  only  holds  when 
there  are  a  good  many;  we  couhl  not  speak  of  the  single 
events  being  so  arranged.  Again  the  word  'law',  in  its  philo- 
sophical sense,  has  now  become  quite  popularised.  How  the 
term  became  introduced  is  not  certain,  but  there  can  he 
little  doubt  that  it  was  somewhat  in  this  way : — The  effect  of 
a  law,  in  its  usual  application  to  human  conduct,  ia  to  pro- 
duce regularity  where  it  did  not  previously  exist ;  when  then 
a  regularity  began  to  be  perceived  in  nature,  the  same  word 
was  used,  whether  the  cause  was  supposed  to  be  the  same  or 
not.  In  each  case  there  was  the  same  generality  of  agree- 
ment, subject  to  occasional  deflection'. 

On  the  other  hand,  observe  the  words  'wonderful',  'un- 
expected ',  '  incredible ',  Their  connotation  describes  states 
of  mind  simply;  they  are  of  course  not  confined  to  Proba- 
bility, in  the  sense  of  statistical  frequency,  but  imply  simply 
that  the  events  they  denote  are  such  as  from  some  cause  we 
did  not  expect  would  happen,  and  at  whicb  therefore,  when 
they  do  happen,  we  are  surprised. 

Now  when  we  bear  in  mind  that  these  two  classes  of 
words  are  in  their  origin  perfectly  distinct ;— the  one  de- 
noting simply  events  of  a  certain  character ;  the  other, 
though  also  denoting  events,  connoting  simply  states  of 
mind;— and  yet  that  they  are  universally  appUed  to  the 
same  events,  so  as  to  be  used  as  perfectly  synonymous,  we 
have  in  this  a  striking  illustration  of  the  two  sides  under 
which  Probability  may  be  viewed,  and  of  the  universal  recog- 
nition of  a  close  connection  between  them.  The  words  are 
popularly  used  as  synonymous,  and  we  must  not  press  tbeir 
meaning  too  far ;  but  if  it  were  to  be  observed,  as  I  am 

1  This  would  etill  hold  of  rmjiiri-  Bhifted  the  word,  to  denote  an  »/ii- 
eal  lawa  iihicli  mRy  be  c>i;iable  of  be-  mate  law  wliich  it  ie  BsppuBed  caanot 
iog  brokeii :  ne  now  bava  yeiy  mach      be  broken. 
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rather  inclined  to  think  it  could,  that  the  application  of  the 
words  which  denote  mental  states  is  wider  than  that  of  the 
others,  we  should  have  an  illustration  of  what  has  been 
already  observed,  viz.  that  the  province  of  Probability  is  not 
so  extensive  as  that  over  which  variation  of  belief  might  be 
observed.  Probability  only  considers  the  cases  in  which  this 
variation  is  brought  about  in  a  certain  definite  statistical 
way. 

§  34.  It  will  be  found  in  the  end  both  interesting  and 
important  to  have  devoted  some  attention  to  this  subjective 
side  of  the  question.  In  the  first  place,  as  a  mere  specu- 
lative inquiry  the  quantity  of  our  belief  of  any  proposition 
deserves  notice.  To  study  it  at  all  deeply  would  be  to  tres- 
pass into  the  province  of  Psychology,  but  it  is  so  intimately 
connected  with  our  own  subject  that  we  cannot  avoid  all 
reference  to  it.  We  therefore  discuss  the  laws  under  which 
our  expectation  and  surprise  at  isolated  events  increases  or 
diminishes,  so  as  to  account  for  these  states  of  mind  in  any 
individual  instance,  and,  if  necessary,  to  correct  them  when 
they  vary  from  their  proper  amount.  * 

But  there  is  another  more  important  reason  than  this. 
It  is  quite  true  that  when  the  subjects  of  our  discussion  in 
any  particular  instance  lie  eutirely  within  the  province 
of  Probability,  they  may  be  treated  without  any  reference 
to  our  belief.  We  may  or  we  may  not  employ  this  side  of 
the  question  according  to  our  pleasure.  If,  for  example,  I 
am  asked  whether  it  is  more  likely  that  A.  B.  will  die  this 
year,  than  that  it  wiU  rain  to-morrow,  I  may  calculate  the 
chance  (which  really  is  at  bottom  the  same  thing  as  my 
belief)  of  each,  find  them  respectively,  one-sixth  and  one- 
seventh,  say,  and  therefore  decide  that  my  '  expectation '  of 
the  former  is  the  greater,  viz.  that  this  is  the  more  likely 
event   In  this  case  the  process  is  precisely  the  same  whether 
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wc  suppose  our  belief  to  be  introduced  or  not ;  our  mental 
state  is,  in  fact,  quite  immaterial  to  the  question,  But,  in 
other  cases,  it  may  be  different.  Suppose  that  we  are  com- 
paring two  things,  of  which  one  is  wholly  alien  to  Proba- 
bility, JQ  the  sense  that  it  ia  hopeless  to  attempt  to  assign 
any  degree  of  numerical  frequency  to  it,  the  only  ground 
they  have  in  common  may  be  the  amount  of  belief  to  which 
they  are  respectively  entitled.  We  cannot  compare  the 
frequency  of  their  occurrence,  for  one  may  occur  too  seldom 
to  judge  by,  perhaps  it  may  be  unique.  It  has  been  already 
said,  that  our  belief  of  many  events  rests  upon  a  very  com- 
plicated and  extensive  basis.  My  belief  may  be  the  product 
of  many  conflicting  arguments,  and  many  analogies  more  or 
less  remote ;  these  proofs  themselves  may  have  mostly  faded 
from  my  mind,  but  they  will  leave  their  effect  behind  them 
in  a  weak  or  strong  conviction.  At  the  time,  therefore,  I 
may  still  be  able  to  say,  with  some  degree  of  accuracy, 
though  a  very  slight  degree,  what  amount  of  belief  I  enter- 
tain upon  the  subject.  Now  we  cannot  compare  things  that 
are  heterogeneous;  if,  therefore,  we  are  to  decide  between 
this  and  an  event  determined  naturally  and  properly  by 
Probabihty,  it  is  impossible  to  appeal  to  chances  or  fre- 
quency of  occurrence.  The  measure  of  belief  ia  the  only 
common  ground,  and  we  must  therefore  compare  this  quan- 
tity in  each  case.  The  test  afforded  will  be  an  exceedingly 
rough  one,  for  the  reasons  mentioned  above,  but  it  will  be 
better  than  none ;  in  some  cases  it  will  be  found  to  furnish 
ail  we  want. 

Suppose,  for  example,  that  one  letter  in  a  million  is  lost 
in  the  Post  Office,  and  that  in  any  given  instance  I  wish  to 
know  which  is  more  likely,  that  a  letter  has  been  so  lost,  or 
that  my  servant  baa  stolen  it?  If  the  latter  alternative 
could,  like  tbe  former,  be  stated  in  a  numerical  form,  the 
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compariaon  would  be  simple.  But  it  cannot  be  reduced  to 
(his  form,  at  least  not  consciously  and  directly.  Still,  if  we 
could  feel  that  our  belief  in  the  man's  dishoneaty  was  greater 
Ihan  one-millionth,  we  should  then  Lave  homogeneous  things 
before  us,  and  therefore  comparison  would  be  possible. 

§  35.  We  are  now  in  a  position  to  give  a  tolerably  accu- 
rate definition  of  a  phrase  which  we  have  frequently  been 
obliged  to  employ,  or  incidentally  to  suggest,  and  of  which 
the  reader  may  have  looked  for  a  definition  already,  viz.  the 
probability  of  an  event,  or  what  is  equivalent  to  this,  the 
cliance  of  any  given  event  happening.  I  consider  that  these 
terms  presuppose  a  series ;  within  the  indefinitely  numerous 
class  which  composes  this  series  a  smaller  class  is  distin- 
guished by  the  presence  or  absence  of  some  attribute  or 
attributes,  as  was  fully  illustrated  and  explained  in  a  pre- 
rioua  chapter.  These  larger  and  smaller  classes  respectively 
are  commonly  spoken  of  as  instances  of  the  'event,'  and  of 
'itd  happening  in  a  given  particular  way.'  Adopting  this 
phraseology,  which  with  proper  explanations  is  suitable 
enough,  we  may  define  the  probability  or  chance  (the  terms 
are  here  regarded  as  synonymous)  of  the  event  happening 
in  that  particular  way  as  the  numerical  fraction  which  repre- 
sents the  proportion  between  the  two  different  classes  in  the 
long  run,  ^Thus,  for  example,  let  the  probability  be  that 
of  a  given  infant  living  to  be  eighty  years  of  age.  The 
larger  series  will  comprise  all  men,  the  smaller  all  who  live 
■to  eighty.  Let  the  proportion  of  the  former  to  the  latter  be 
9  to  1 ;  in  other  words,  suppose  that  one  infant  in  ten  lives 
to  eighty.  Then  the  chance  or  probability  that  any  given 
infant  will  live  to  eighty  is  the  numerical  fraction  j\.  This 
usumes  that  the  series  are  of  indefinite  extent,  and  of  the 
kind  which  we  have  described  as  possessing  a  fixed  type.  _ 
If  this  be  not  the  case,  but  the  series  be  supposed  termi- 
V.  10 
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nable,  or  regularly  or  irregularly  fluctuating,  as  might  be  the 
case,  for  instance,  in  a  society  where  owing  to  sanitary  or 
other  causes  the  average  longevity  was  steadily  undergoing 
a  change,  then  in  so  far  as  this  is  the  case  the  aeries  ceases 
to  be  a  subject  of  science.  What  we  have  to  do  under  these 
circumstances,  is  to  substitute  a  series  of  the  right  kind  for 
the  inappropriate  one  presented  by  nature,  choosing  it,  of 
course,  with  as  little  deflection  as  possible  from  the  observed 
facts.  This  is  nothing  more  than  has  to  be  done,  and  in- 
variably is  done,  whenever  natural  objects  are  made  subjects 
of  strict  science. 
,  §  36.  A  word  or  two  of  explanation  may  be  added  about 
the  expression  employed  above, '  the  proportion  in  the  long 
run.'  The  run  must  be  supposed  to  be  very  long  indeed,  in 
fact  never  to  stop.  As  we  keep  on  taking  more  terms  of  the 
series  we  shall  And  the  proportion  still  fluctuating  a  little, 
hut  its  fluctuations  will  grow  loss.  The  proportion,  in  fact, 
will  gradually  approach  towards  some  fixed  numerical  value, 
what  mathematicians  term  its  limit.  This  fractional  value 
is  the  one  spoken  of  above.  In  the  cases  in  which  deductive 
reasoning  is  possible,  this  fraction  may  he  obtained  without 
direct  appeal  to  statistics,  from  reasoning  about  the  con- 
ditions under  which  the  events  occur,  as  was  explained  in 
the  fourth  chapter. 

Here  becomes  apparent  the  full  importance  of  the  dis- 
tinction so  frequently  insisted  on,  between  the  actual  irregular 
series  before  us  and  the  substituted  one  of  calculation,  and 
the  meaning  of  the  assertion  (Ch.  r.  §  13),  that  it  was  in  the 
case  of  the  latter  only  that  strict  scientific  inferences  could 
be  made.  For  how  can  wo  have  a  'limit'  in  the  case  of 
those  series  which  ultimately  exhibit  irregular  fluctuations  i 
When  we  soy,  for  instance,  that  it  is  an  even  chance  that 
a  given  person   recovers    from   the   cholera,  the    meaning 
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of  this  assertion  is  that  in  the  long  run  each  alternate  person 
attacked  by  that  disease  does  recover.  But  if  we  examined 
a  saflGlciently  extensive  range  of  statistics,  we  might  find 
that  the  manners  and  customs  of  society  had  produced  such 
a  change  in  the  type  of  the  disease  or  its  treatment,  that  we 
were  no  nearer  approaching  towards  a  fixed  limit  than  we 
were  at  first.  The  conception  of  an  ultimate  limit  in  the 
ratio  between  the  numbers  of  the  two  classes  in  the  series 
necessarily  involves  an  absolute  fixity  of  the  type.  When 
therefore  nature  does  not  present  us  with  this  absolute  fixity, 
as  she  seldom  or  never  does  except  in  games  of  chance  (and 
not  demonstrably  there),  our  only  resource  is  to  introduce 
such  a  series,  in  other  words,  as  has  so  often  been  said,  to 
substitute  a  series  of  the  right  kind. 

§  37.     The  above,  which  may  be  considered  tolerably 
complete  as  a  definition,  might   equally  well  have    been 
given  in  the  last  chapter.     It  has  been  deferred  however 
to  the  present  place,  in  order  to  connect  with  it  at  once  a 
proposition   involviog  the   conceptions  introduced    in    this 
chapter ;  viz.  the  state  of  our  own  minds,  in  reference  to  the 
amount   of  belief  we   entertain  in  contemplating  any  one 
of  the  events  whose   probability  has  just  been   described. 
Reasons  were  given  against  the  opinion  that  our  belief  ad- 
mitted of  any  exact  apportionment  like  the  numerical  one 
just  mentioned.     Still",  it  was  shown  that  a  reasonable  expla- 
nation could  be  given  of  such  an  expression  as,  'my  belief  is 
-j^th  of  certainty*,  though  it  was  an  explanation  which  pointed 
iinmistakeably  to  a  series  of  events,  and  ceased  to  be  intel- 
ligible, or  at  any  rate  justifiable,  when  it  was  not  viewed  in 
such  a  relation  to  a  series.     In  so  far,  then,  as  this  expla- 
nation is  adopted,  we  may  say  that  our  belief  is  in  pro- 
portion to  the  above  fraction.     This  referred  to  the  purely 
intellectual  part  of  belief  which  cannot  be  conceived  to  be 

10—2 
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cqnrable,  even  in  thought,  &om  tlie  tilings  npoD  Khich  it 
U  exercwed.  With  this  intellectual  part  there  are  com- 
monly attociated  varioos  emotions.  These  we  can  to  a 
certain  extent  separate,  and,  when  separated,  can  measure 
with  that  degree  of  accuracy  which  is  possible  in  the  case  of 
other  emotions.  They  are  moreover  intelligible  in  reference 
to  the  individual  events.  They  will  be  found  to  increase 
and  diminish  in  accordance,  to  some  extent,  with  the  fraction 
which  represents  the  scarcity  of  the  event.  The  emotion  of 
Hurprise  does  so  with  some  degree  of  accuracy. 

Tho  above  investigation  describes,  though  in  a  very  brief 
form,  tlio  amount  of  truth  which  appears  to  me  to  be  con- 
tained in  tlie  assertion  frequently  made,  that  the  fraction 
cxproKKivo  of  the  probability  represents  also  the  fractional 
part  of  full  certainty  to  which  our  belief  of  the  individual 
ovont  amounts.  Any  further  analysis  of  the  matter  would 
Bccrn  to  belong  to  Psychology  rather  than  to  Probability. 


CHAPTER   VI. 

THE  RULES  OF  INFERENCE  IN  PROBABILITY. 

§  1.     In  the  previous  chapter,  an  investigation  was  made  into 
what  may  be  called,  firom  the  analogy  of  Logic,  Immediate 
Inferences.    Given  that  nine  men  out  of  ten,  of  any  assigned 
age,  live  to  forty,  what  could  be  inferred  about  the  prospect 
of  life  of  any  particular  man?    It  was  shown  that,  although 
this  step  was  very  fer  from  being  so  simple  as  it  is  frequently 
supposed  to  be,  and  as  the  corresponding  step  really  is  in 
Logic,  there  was  nevertheless  an  intelligible  sense  in  which 
we  might  speak  of  the  amount  of  our  belief  in  any  one  of 
these  'proportional  propositions,'  as  they  may  succinctly  be 
termed,  and  justify  that  amount.    We  must  now  proceed  to 
the  consideration  of  inferences  more  properly  so  called,  I 
mean  inferences  of  the  kind  analogous  to  those  which  form  the 
staple  of  ordinary  logical  treatises.     In  other  words,  having 
ascertained  in  what  manner  particular  propositions  could  be 
inferred  from  the  general  propositions  which  included  them, 
we  must  now  examine  in  what  cases  one  general  proposition 
can  be  inferred  from  another.    By  a  general  proposition  here 
is  meant,  of  course,  a  general  proposition  of  the  statistical 
kind  contemplated  in  Probability.     The  rules  of  such  infer- 
ence being  very  few  and  simple,  their  consideration  will  not 
detain  us  long.    From  the  data  now  in  our  possession  \Te>  ^x^ 
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f  able  to  deduce  the  rules  of  probability  given  in  ordinary 
treatises  upon  the  science.  It  would  be  more  correct  to  say 
that  we  are  able  to  deduce  aoms  of  these  rules,  for,  as  will 
appear  on  examination,  they  are  of  two  very  difl'erent  kinds, 
resting  on  entirely  distinct  grounds.  They  might  be  divided 
into  those  which  are  formal,  and  those  which  are  more  or  less 
■xperimental.  This  may  be  othenvise  expressed  by  saying 
that,  from  the  kind  of  series  described  in  the  first  chapters, 
some  rules  will  follow  necessarily  by  the  mere  application  of 
arithmetic;  whilst  others  either  depend  upon  peculiar  hypo- 
theses, or  demand  for  their  establishment  continually  renew- 
ed appeals  to  experience,  and  extension  by  the  aid  of  the 
various  resources  of  Induction.  We  sliall  confine  our  atten- 
tion at  present  principally  to  the  former  class;  the  latter  can 
only  be  fully  understood  when  we  liave  considered  the  con- 
nection of  our  science  with  Induction. 

§  2.  The  fundamental  rules  of  Probability  strictly  so 
called,  that  is  the  formal  niles,  may  be  divided  into  two 
classes,— thase  obtained  by  addition  or  subtraction  on  the 
one  hand,  corresponding  to  what  are  generally  termed  the 
connection  of  exclusive  or  incompatible  events';  and  those 
obtained  by  multiplication  or  division,  on  the  other  hand, 
corresponding  to  what  are  commonly  termed  dependent  events. 
'\^''e  will  examine  these  in  order. 

(1)  We  can  make  inferences  by  simple  addition.  If, 
for  instance,  there  are  two  distinct  properties  observable  in 
various  members  of  the  series,  wliich  properties  do  not  occur 
in  the  same  individual;  it  is  plain  that  in  any  hatch  the 
number  that  are  of  one  kind  or  the  other  will  be  equal  to  the 
Kum  of  those  of  the  two  kinds  separately.     Thus  36.4  infants 


It  rai^ht  be  more  aroDrate  ' 
epcak  of  'inoompatible  liypotheBi 
.  wjlh  respect  to  tux^  iadividuEil  onae 
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in  100  live  to  over  sixty,  35.4  ia  100  die  before  they  are 
ten^;  take  a  large  number,  say  10,000,  then  there  will  be 
about  3640  who  live  to  over  sixty,  and  about  3540  who  do 
not  reach  ten;  hence  the  total  number  who  do  not  die  within 
the  assigned  limits  will  be  about  2820  altogether.  Of  course 
if  these  proportions  were  accurately  assigned,  the  resultant 
sum  would  be  equally  accurate:  but,  as  the  reader  knows,  in 
Probability  this  proportion  is  merely  the  limit  towards  which 
the  numbers  tend  in  the  long  run,  not  the  precise  result 
assigned  in  any  particular  case.  Hence  we  can  only  venture 
to  say  that  this  is  the  limit  towards  which  we  tend  as  the 
numbers  become  greater  and  greater. 

This  rule,  in  its  general  algebraic  form,  would  be 
expressed  in  the  language  of  Probability  as  follows: — If 
the  chances  of  two  exclusive  or  incompatible  events  be  re- 
spectively —  and  -  the  chance  of  one   or  other  of  them 

1        1  Tfi'  "^  Tb 

happening:  will  be — H-  or  — -•     Similarly  if  there  were 

^^        °  m     n  mn  ^ 

more  than  two  events  of  the  kind  in  question.  On  the  prin- 
ciples adopted  in  this  work,  the  rule,  when  thus  algebraically 
expressed,  means  precisely  the  same  thing  as  when  it  is 
expressed  in  the  statistical  form.  It  was  shown  at  the  con- 
clusion of  the  last  chapter  that  to  say,  for  example,  that  the 

1 
chance  of  a  given  event  happening  in  a  certain  way  is  ^  is 

only  another  way  of  saying  that  in  the  long  run  it  does  tend 
to  happen  in  that  way  once  in  six  times. 

It  is  plain  that  a  sort  of  corollary  to  this  rule  might  be 

*  The  examples,  of  tliis  kind,  re-  high  authority  of  De  Morgan  for  re- 
hiring to  hnman  mortality  are  taken  garding  them  as  the  best  representa- 
froin  the    Carlisle    tables.      These  tive  of  the  average  mortality  of  the 
<liff6r  eonsiderably,  as  is  well  known,  English  middle  clasaea  at  \.\ie  -^x^^^i^^ 
from  other  tables,  bal  we  have  the  day. 
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obtained,  in  precisely  the  same  way,  by  subtraction  instead  of 
addition.     Stated  generally  it  would  be  as  follows: — If  tlie 

chance  of  one  or  other  of  two  incompatible  events  be  —  and 

the  chance  of  one  alone  be  -,  the  chance  of  the  remaining 

.,,,1       1       n-m 

one  will  be or . 

For  example,  if  the  chance  of  any  one  dying  in  a  year  is 

-,  and  his  chance  of  dying  of  some  particnlar  disease  is  rr-r 

.      !> 
hia  chance  of  dying  of  any  other  disease  is  trr-r-  . 

The  reader  will  remark  here  that  there  are  two  apparently 
different  modes  of  stating  this  rule,  according  as  we  speak 
of  'one  or  other  of  two  or  more  events  happening,'  or  of  'the 
same  event  happening  in  one  or  other  of  two  or  more  ways." 
But  no  confusion  need  arise  on  this  ground;  either  way  of 
speaking  is  legitimate,  the  difference  being  merely  verbal, 
and  depending  (aa  was  shown  in  the  first  chapter,  §  8)  upon 
whether  the  distinctions  between  the  'ways'  are  or  are  not 
too  deep  and  numerous  to  entitle  the  event  to  be  convention- 
ally regarded  as  the  same. 

We  may  also  here  point  out  the  justification  for  the  com- 
mon doctrine  that  certainty  is  represented  by  unity,  just  as 
any  given  degree  of  prohabiiity  is  represented  by  its  appro- 
priate fraction.  If  the  statement  that  an  event  happens  once 
,in  m  times,  is  equivalently  expressed  by  saying  that  its  chance 

',  it  follows  that  to  say  that  it  happens  m  times  in  m 

times,  or  every   time   without   exception,  is  equivalent  to 

I  saying  that  its  chance  is  —  or  1.     Now  an  event  that  happens 

t-every  time  is  of  course   one  of  whose  occurrence  wo  are 


1^ 
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certain;  hence  the  fraction  which  represents  the  'chance'  of 
an  event  which  is  certain  becomes  unity. 

It  will  be  equally  obvious  that  given  that  the  chance  that 


is  1  -  -  or  ^—   -  . 

§  3.  (2)  We  can  also  make  inferences  hy  multiplication 
or  division.  Suppose  that  the  two  events,  instead  of  being 
incompatible,  are  connected  together  in  the  sense  that  one 
is  contingent  upon  the  occuiTence  of  the  other.  Let  us  be 
told  that  a  given  proportion  of  the  members  of  the  series 
possess  a  certain  property,  and  a  given  proportion  again  of 
these  possess  another  property,  then  the  proportion  of  the 
whole  which  posaesB  both  properties  will  be  found  by  multi- 
plying together  the  two  fractiona  which  represent  the  above 
two  proportions.  Of  the  inhabitants  of  London,  twenty-five 
in  a  thousand,  say,  will  die  in  the  course  of  the  year;  we 
suppose  it  to  he  known  also  that  one  death  in  five  is  due  to 
fever;  we  should  then  infer  that  one  in  200  of  the  inhabitants 
will  die  of  fever  in  the  course  of  tho  year.  It  would  of  course 
be  equally  simple,  by  division,  to  make  a  sort  of  converse 
inference.  Given  the  total  mortality  pej-  cent,  of  tho  popula- 
tion from  fever,  and  the  proportion  of  fever  cases  to  the 
aggregate  of  other  cases  of  mortality,  we  might  have  inferred, 
b?  dividing  one  fraction  by  the  other,  what  was  the  total 
mortality  per  cent,  from  all  causes. 

The  rule  as  given  above,  is  variously  expressed  in  the 
language  of  Probability.  Perhaps  the  simplest  and  best 
statement  is  that  it  gives  us  the  rule  of  dependent  events, 

thatis;  If  the  chance  of  one  event  is  — ,  and  the  chance  that 


ifilhappeus  another  will  also  happen  is  -,  then  tiic  cVvanaft 
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i  it  is  assumed  that  llie  latter 

is  so  entirely  dependent  upon  the  former  that  though  it  does 
not  always  happen  with  it,  it  certainly  will  not  happen  with- 
out it;  the  necessity  of  tliis  assumption  however  may  be 
obviated  by  saying  that  what  we  are  speaking  of  in  the 
latter  case  ia  the  joint  event,  viz.  both  together  if  they  are 
simultaneous  events,  or  the  latter  in  consequence  of  the 
former,  if  they  are  successive, 

§  4.  The  above  inferences  are  necesBary,  in  the  sense  in 
■which  arithmetical  inferences  are  necessary,  and  they  do  not 
demand  for  their  establishment  any  arbitrary  hypothesis. 
We  assume  in  them  no  more  than  is  warranted,  and  in  fact 
necessitated  by  the  data  actually  given  to  us,  and  make  our 
inferences  from  these  data  by  the  help  of  arithmetic.  In  the 
simple  examples  given  above  nothing  is  reqiured  beyond 
arithmetic  in  its  most  familiar  form,  but  it  need  hardly  be 
added  that  in  practice  examples  may  often  present  them- 
selves which  will  require  much  profounder  methods  than 
these.  It  may  task  all  the  resources  of  that  liiglier  and  more 
abstract  arithmetic  known  as  algebra  to  extract  a  solution, 
But  as  the  necessity  of  appeal  to  such  methods  as  these  does 
not  touch  the  principjes  of  this  part  of  the  subject  we  need 
not  enter  upon  them  here. 

§  5.  The  formula  next  to  be  discussed  stands  upon  A 
somewhat  different  footing  from  the  above  in  respect  of  its 
cogency  and  freedom  from  appeal  to  experience,  or  to  hypo- 
tbesia.  In  the  two  former  instances  we  considered  cases  in 
which  the  data  were  supposed  to  be  given  under  the  coaditioDii 
that  the  properties  which  distinguish  the  different  kinds  of 
events  whose  frequency  was  discussed,  were  respectively 
known  to  be  disconnected  and  known  to  be  connected.  Let 
us  now  suppose  that  no  such  conditittns  are  given  to  i 


ven  to  U%q_ 
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One  man  in  ten,  say,  has  black  hair,  and  one  in  twelve 
is  short-sighted ;  what  conclusions  could  we  then  draw  as 
to  the  chance  of  any  given  man  having  one  only  of  these 
two  attributes,  or  neither,  or  both?  It  is  clearly  possible 
that  the  properties  in  question  might  be  inconsistent  with 
one  another,  so  as  never  to  be  found  combined  in  the  same 
person;  or  all  the  short-sighted  might  have  black  hair;  or 
the  properties  might  be  allotted^  in  almost  any  other  propor- 
tion whatever.  If  we  are  perfectly  ignorant  upon  these 
points,  it  would  seem  that  no  inferences  whatever  could  be 
drawn  about  the  required  chances. 

Inferences  however  are  drawn,  and  practically,  in  most 
cases,  quite  justly  drawn.  An  escape  from  the  apparent 
indeterminateness  of  the  problem,  as  above  described,  is 
found  by  assuming  that,  not  merely  will  one-tenth  of  the 
whole  number  of  men  have  black  hair  (for  this  was  given  as 
one  of  the  data),  but  also  that  one-tenth  alike  of  those  who 
are  and  who  are  not  short-sighted  have  black  hair.  Let  us 
take  a  batch  of  1200,  as  a  sample  of  the  whole.  Now,  from 
the  data  which  were  originally  given  to  us,  it  will  easily  be 
seen  that  in  every  such  batch  there  will  be  on  the  average 
120  who  have  black  hair,  and  therefore  1080  who  have  not. 
And  here  in  strict  right  we  ought  to  stop,  at  least  until  we 
have  appealed  again  to  experience  ;  but  we  do  not  stop  here. 
From  data  which  we  assume,  we  go  on  to  infer  that  of  the 
120,  10  (Le.  one-twelfth  of  120)  will  be  short-sighted,  and 
110  (the  remainder)  will  not.     Similarly  we  infer  that  of  the 

*  I  say,  almost  any  proportion,  be-  men  are  short-sighted,  for  in  any 

etnse,  as  may  easily  be  seen,  arith-  given  batch  of  men  the  former  are 

mefcie  imposes   oertaiu   restrictions  more  numerous.    But  the  range  of 

VBgaa  the  assumptions  that  can  be  these   restrictions   is    limited,   and 

niade.    We  oould  not,  lor  instance,  their  existence  is  not  of  importance 

nqipose  that   all    the  black-haired  in  the  above  discussion. 
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1080,  90  are  ehort-siglited,  and  990  are  not.  Oil  the  whole, 
then,  the  1200  are  thus  divided: — bla<:k -haired short-sighted, 
10;  short-sighted  without  black  hair,  90;  black-haired  men 
who  are  not  short-sighted,  110  ;  meu  who  are  neither  short- 
sighted nor  have  black  hair,  990. 

Thia  rule,  expressed  in  its  most  general   form,  in   the 
language  of  Probability,  would  be  as  follows: — K  the  chances 

of  a  thing  being  p  and  q  are  respectively  —  and  - ,  then  the 

chance  of  its  beine  both  p  and  a  is  — ,  p  and  not  a  is , 

o  ^         t-      ^n  ^  ^       mn  ' 

i) 


q  and  not  p  is  - 
where  p  and  q  an 


,  not  p  and  not  q 


.  (1:l1H! 


i  independent.  The  sum  of  these  chances 
is  obviously  unity ;  as  it  ought  to  be,  since  one  or  other  of 
the  four  alternatives  must  necessarily  exist. 

§  6.  I  have  purposely  emphasized  the  distinction  be- 
tween the  inference  in  this  case,  and  that  in  the  two  preced- 
ing, to  an  extent  which  to  many  readers  may  seem  imwar- 
ranted.  But  it  appears  to  me  that  where  a  science  makes 
use,  as  Probability  does,  of  two  such  very  distinct  sources  of 
conviction  as  the  necessary  rules  of  arithmetic  and  the 
merely  more  or  less  cogent  ones  of  Induction,  it  is  hardly 
possible  to  lay  too  much  stress  upon  the  distinction.  Few 
will  be  prepared  to  deny  that  very  arbitrary  assumptions 
have  been  made  by  many  writers  on  the  subject,  and  none 
will  deny  that  in  the  case  of  what  are  called  'inverse  proba- 
bilities '  assumptions  are  sometimes  made  which  are  at  least 
decidedly  open  to  question.  The  best  course  therefore  is  to 
make  a  pause  and  stringent  enquiry  at  the  point  at  which  the 
possibility  of  such  error  and  doubtfulness  first  exhibits  itself. 
These  remarks  apply  to  some  of  the  best  writers  on  the  sub- 
Ject;  in  the  case  of  inferior  writers,  or  those  who  appeal  to  i 
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Probability  without  having  properly  maatered  its  principles, 
we  may  go  furtlier.  It  would  really  not  be  asserting  too 
much  to  say  that  they  seem  to  think  themselves  justified  in 
asauming  that  where  we  know  nothing  about  the  distribution 
of  the  properties  alluded  to  wo  must  assume  them  to  he  dis- 
tributed as  above  described,  and  therefore  apportion  our 
belief  in  the  same  ratio.  Tiiis  is  called  'assuming  the  events 
to  be  independent,'  the  supposition  hu-ing  made  that  the  rule 
will  certainly  follow  from  this  independence,  and  that  we 
have  a  right,  if  we  know  nothing  to  the  contrary,  to  assume 
that  the  events  are  independent. 

The  validity  of  this  last  claim  haa  already  been  discussed 
in  the  first  chapter ;  it  is  only  another  of  the  attempts  to 
construct  (i  priori  the  aeries  which  experience  will  present  to 
UB,  and  one  for  which  no  such  strong  defence  can  be  made  as 
for  the  equality  of  heads  and  tails  in  the  throws  of  a  pennv. 
But  the  meaning  to  be  assigned  to  the  'independeoce'  of  the 
events  in  question  demands  a  moment's  consideration. 

The  circumstances  of  the  problem  are  these.  There  are 
two  different  qualities,  by  the  presence  and  absence  respec- 
tirely  of  each  of  which,  amongst  the  individuals  of  a  series. 
tiro  distinct  pairs  of  classes  of  these  individuals  are  pro- 
doced.  For  the  estabUshment  of  the  rule  under  discussion 
it  was  found  that  one  suppo.'iition  was  both  necessary  and 
sufScient,  namely,  that  the  division  into  classes  caused  by 
each  of  the  above  distinctions  should  subdivide  each  of  the 
daeaes  created  by  the  other  distinction  in  the  same  ratio 
i&  which  it  subdivides  the  whole.  If  the  independence  be 
granted  and  so  defined  as  to  mean  this,  the  rule  of  course 
will  stand,  but,  without  especial  attention  being  drawn  to 
the  point,  it  does  not  seem  that  the  word  would  naturally 
bo  BO  understood, 

§  7.    The  above,  then,  being  the  fundamcntaV  TuVes  qI 


158  The  Rules  of  Inference  in  Probability.     [cHAP.  TI. 

inference  in  probability,  tlie  question  at  once  arises,  What  is 
their  relation  to  the  great  body  of  formulse  which  are  made 
use  of  in  treatises  upon  the  science,  and  in  practical  applica- 
tions of  it!  The  reply  would  be  that  these  formuliEj  in  so 
far  as  they  properly  belong  to  the  science,  are  nothing  else 
in  reality  than  applications  of  the  above  fundamental  rules. 
Such  applications  may  assume  any  degree  of  complexity,  for 
owing  to  the  difficulty  of  partieidar  examples,  in  the  form  in 
which  they  actually  present  themselves,  recourse  m.ust  some- 
times he  made  to  the  profouudest  theorems  of  mathematicft 
Still  we  ought  not  to  regard  these  theorems  as  being  any- 
thing else  than  convenient  and  necessary  abbreviations  of 
arithmetical  processes,  which  in  practice  have  become  too 
cumbersome  to  be  otherwise  performed. 

This  explanation  will  account  for  some  of  the  rules  as 
they  are  ordinarily  given,  but  by  no  means  for  all  of  them. 
It  will  account  for  those  which  are  demonstrable  by  the  cer- 
tain laws  of  arithmetic,  but  not  for  those  which  in  reality 
reat  only  upon  inductive  generalizations.  And  it  can  hardly 
be  doubted  that  many  rules  of  the  latter  description  have 
become  associated  with  those  of  the  former,  so  that  in  popu- 
lar estimation  they  have  been  blended  into  one  system,  of 
which  all  the  separate  rules  are  supposed  to  possess  a  similar 
origin  and  equal  certainty.  Hints  have  already  been  fre- 
qufiutly  given  of  this  tendency,  but  the  subject  is  one  of  such 
extreme  importance  that  a  separate  chapter  (that  on  Induc- 
tion) must  be  devoted  to  its  consideration. 

§  8,  In  establishing  the  validity  of  the  above  rules,  we 
liave  taken  as  the  basis  of  our  investigations,  in  accordance 
with  the  general  scheme  of  this  work,  the  statistical  frequency 
of  tlie  events  referred  to ;  but  it  was  also  shown  that  each 
formula,  when  established,  might  with  equal  propriety  be  ex- 
pressed in  the  more  familiar  form  of  a  fraction  representing 
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the  'chance'  of  the  occurrence  of  the  particular  event.  The 
question  may  therefore  now  be  raised,  Can  those  writers  who 
(as  described  in  the  last  chapter)  take  as  the  primary  subject 
of  the  science  not  the  degree  of  statistical  frequency,  but  the 
quantity  of  belief,  with  equal  consistency  make  this  the  basis 
of  their  rules,  and  so  also  regard  the  fraction  expressive  of 
the  chance  ai3  a  merely  synonymous  expression  ?  De  Morgan 
maintains  that  whereas  in  ordinary  logic  we  suppose  the 
premises  to  be  absolutely  true,  the  province  of  Probability  is 
to  study  'the  effect  which  partial  belief  of  the  premises  pro- 
duces with  respect  to  the  conclusion/  It  would  appear 
therefore  as  if  in  strictness  we  ought  on  this  view  to  be  able 
to  determine  this  consequent  diminution  at  first  hand,  from 
introspection  of  the  mind,  that  is  of  the  conceptions  and 
beliefs  which  it  entertains ;  instead  of  making  any  recourse 
to  statistics  to  tell  us  how  much  we  ought  to  believe  the 
conclusion. 

Any  readers,  who  have  concurred  with  me  in  the  general 
results  of  the  last  chapter,  will  naturally  agree  in  the  conclu- 
sion that  nothing  deserving  the  name  of  logical  science  can 
be  extracted  from  any  results  of  appeal  to  our  consciousness 
as  to  the  quantity  of  belief  we  entertain  of  this  or  that  pro- 
position. Suppose,  for  example,  that  one  person  in  100  dies 
on  the  sea  passage  out  to  India,  and  that  one  in  9  dies  dur- 
ing a  5  years  residence  there.  It  would  commonly  be  said 
that  the  chance  that  any  one  who  is  now  going  out,  has  of 
living  to  start  on  his  return  5  years  hence,  is  3^;  for  his 
chance  of  getting  there  is  ^^  and  of  his  surviving,  if  he  gets 
there,  f ;  hence  the  result  or  dependent  event  is  got  by 
mnltiplying  these  fractions  together,  which  gives  -j^.  Here 
the  real  basis  of  the  reasoning  is  statistical,  and  the  processes 
or  results  are  merely  translated  afterwards  into  fractions. 
But  can  we  say  the  same  when  we  look  at  the  beWei  ^\^^  c^^ 
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tiie  question  ?  I  quite  admit  the  psychological  fact  that  ive 
have  degrees  of  fceUef,  more  or  less  correspondiDg  to  the 
frequency  of  the  events  to  which  they  refer.  In  the  above  ex- 
ample, for  inatance,  we  should  undoubtedly  admit  on  enquiry 
that  our  belief  in  the  man's  return  was  affected  by  each  of 
the  risks  in  question,  so  that  we  had  less  expectation  of  it 
than  ^if  he  were  subject  to  either  risk  separately;  that  is  we 
should  in  some  way  compound  the  riaka.  But  what  I  cannot 
recognize  is  that  we  should  be  able  to  perform  the  process 
with  any  approach  to  accuracy  without  appeal  to  the  statis- 
tics, or  that,  even  supposing  we  could  do  so,  we  should  have 
any  possible  guarantee  of  the  con^ectness  of  the  result  with- 
out similar  appeal.  It  appears  to  me  in  fact  that  but  little 
meaning,  and  certainly  no  security,  can  be  attaiueJ  by  so 
regarding  the  process  of  inference.  The  probabilities  ex- 
pressed as  degrees  of  belief,  just  as  those  which  are  expressed 
as  fractions,  must,  when  we  are  put  upon  our  justification, 
first  be  translated  into  their  corresponding  facts  of  statistical 
frequency  of  occurrence  of  the  events,  and  then  the  in- 
ferences must  be  drawn  and  justified  there.  This  part  of 
the  operation,  as  we  have  already  shown,  is  mostly  carried 
on  by  the  ordinary  rules  of  arithmetic.  When  we  have 
obtained  our  conclusion  we  may,  if  we  please,  translate  it 
back  again  into  the  subjective  form,  just  as  we  can  and  do 
for  convenience  into  the  fractional,  but  I  do  not  see  how  the 
process  of  inference  can  be  conceived  as  taking  place  in  that 
form,  and  still  less  how  any  proof  of  it  can  thus  be  given.  If 
therefore  the  process  of  inference  be  so  expressed  it  must  be 
regarded  as  a  symbolical  process,  symbolical  of  such  an  in- 
ference about  things  as  haa  been  described  above,  and  it 
therefore  seems  to  me  more  advisable  to  state  and  expound 
it  in  this  latter  form. 
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On  Inverse  Probability  and  the  Eules  required  for  it 

§  9.  It  has  been  already  stated  that  the  only  funda- 
mental rules  of  Probability  are  the  two  described  in  §§  2,  3, 
but  there  are  of  course  abundance  of  derivative  rules,  the 
nature  and  use  of  which  are  best  obtained  from  the  study  of 
any  manual  upon  the  subject.  One  class  of  these  derivative 
rules,  however,  is  sufficiently  distinct  in  respect  of  the  ques- 
tions to  which  it  may  give  rise,  to  deserve  somewhat  special 
examination.  It  involves  the  distinction  commonly  recog- 
nUed  as  that  between  Direct  and  Inverse  Probability.  It  is 
thus  introduced  by  De  Morgan : — 

"  In  the  preceding  chapter  we  have  calculated  the  chances 
of  an  event,  knowing  the  circumstances  under  which  it  is  to 
happen  or  fail.   We  are  now  to  place  ourselves  in  an  inverted 
position  :  we  know  the  event,  and  ask  what  is  the  probability 
which  results  from  the  event  in  favour  of  any  set  of  circum- 
stances under  which  the  same  might  have  happened  \"     The 
^listinction  might  therefore  be  summarily  described  as  that 
lietween  finding  an  effect  when  we  are  given  the  causes,  and 
finding  a  cause  when  we  are  given  effects. 

On  the  principles  of  the  science  involved  in  the  definition 
which  was  discussed  and  adopted  in  the  earlier  chapters  of 
this  work,  the  reader  will  easily  infer  that  no  such  distinction 
>8  this  can  be  regarded  as  fundamental.  One  common  feature 
was  traced  in  all  the  objects  which  were  to  be  referred  to 
Probability,  and  from   this  feature    the    possible   rules   of 

*  Bstay  on  Prohahilities,  p.  63.  I  peedia  Metropolitana  he  has  stated 
We  been  reminded  that  in  his  arti-  that  such  rules  inyolve  no  new  pris- 
tie  on  Probalnlity  in  the  Eneyelo^      ciple. 

V.  11 
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inference  can  be  iramediatelj  derived.  All  other  distinctions 
are  merely  of  arrangement  or  management. 

But  although  the  distinction  is  not  by  any  means  fun- 
damental, it  is  nevertheless  true  that  the  practical  treatment 
of  such  problems  as  those  principally  occurring  in  Inverse 
Probability,  does  correspond  to  a  very  serious  source  of 
ambiguity  and  perplexity.  The  arbitrary  assumptions  which 
appear  in  Direct  Probability  are  not  by  any  means  nii- 
nierous,  and  may  by  the  exercise  of  a  little  firmness,  be 
almost  entirely  obviated ;  f but  those  which  invade  us  in  a 
large  proportion  of  the  problems  ofifered  by  Inverse  Proba- 
bility are  of  the  very  essence  of  the  subject. 

§  10.  This  will  be  best  seen  by  the  examination  of 
special  examples;  as  any,  however  simple,  will  serve  our 
purpose,  let  us  take  the  two  following : — 

(1)  A  ball  is  drawn  from  a  bag  containing  nine  black 
balls  and  one  white ;  what  is  the  chance  of  its  being  the 
white  ball  ? 

(2)  A  ball  is  drawn  from  a  bag  containing  ten  balls,  and 
13  found  to  be  white ;  what  is  the  chance  of  there  having 
been  but  that  one  white  ball  in  the  bag  ? 

The  class  of  which  the  first  example  is  a  simple  instance 
has  been  already  abundantly  dMCussed.  The  interpretation 
of  it  is  as  follows :  If  balls  be  continually  drawn  and  re- 
placed, the  proportion  of  white  ones  to  the  whole  number 
drawn  will  tend  towards  the  fraction  ^'-j.  The  contemplated 
action  is  a  single  one,  but  we  view  it  as  one  of  the  above 
series ;  at  least  our  opinion  is  formed  upon  that  assumption. 
We  conclude  that  we  are  going  to  take  one  of  a  series  of 
events  which  may  appear  individually  fortuitous,  but  in 
which,  in  the  long  run,  those  of  a  given  kind  are  one-tenth  of 
the  whole ;  this  kind  (white)  is  then  singled  out  by  anticipa- 
tion.    By  stating  that  its  chance  is  ^,  we  merely  mean.'^ 
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araett  this  phyaical  fact,  together  with*  such  other  mentid 
feels,  emotiona,  inferences,  &c.,  as  may  be  properly  associ- 
ated with  it. 

§11.  Have  we  to  interpret  the  second  example  in  a 
different  way  ?  Here  also  we  have  a  single  instance,  but  the 
nature  of  the  question  would  seem  to  decide  that  the  only 
aeriea  to  which  it  can  properly  be  referred  is  the  following : — 
Balis  are  continually  drawn  from  different  hags  each  contain- 
ing ten,  and  are  always  found  to  be  white ;  what  is  ultimately 
tile  proportion  of  cases  in  which  they  will  be  found  to  have 
Wn  taken  from  bags  with  only  one  white  ball  in  tliem  ? 
Now  it  may  be  readily  shown'  that  time  has  nothing  to 
Jo  with  the  question ;  omitting  therefore  the  consideration 
of  this  element,  we  have  for  the  two  series  from  which  our 
opinions  in  these  two  examples  respectively  are  to  be 
formed:— (1)  balls  of  dififerent  colours  presented  to  us  in  a 
psm  ultimate  ratio;  (2)  bags  with  different  contents  aimi- 
lariy  presented.  From  these  data  respectively  we  have  to 
issign  their  due  weight  to  our  anticipations  of  (1)  a  white 
Wl ;  (2)  a  bag  containing  but  one  white  ball.  So  stated  the 
problems  would  appear  to  be  formally  identical,  the  only 
ilifference  being  in  the  matter.  Theory  therefore  would 
recognise  no  distinction  of  principle  between  them. 

When,  however,  we  begin  the  practical  work  of  solving 
Ihem  we  perceive  a  most  important  distinction.  In  the  first 
Uample  tliere  is  not  much  that  is  arbitrary;  balls  would 
ontler  such  circumstance  really  come  out  more  or  less  accu- 
ately  in  the  proportion  expected.  Moreover,  in  case  it 
■liuuld  be  objected  that  it  is  difficult  to  prove  that  they  will 
'  do  so,  it  does  not  seem  an  unikir  demand  to  say  that  the  balls 

'  TliiB  point  -will  be  mora  foUj      ob]"eetiyfl  Byatam  of  Ingic  has  beeii 
'(•enased  in  tbe  eleTenth   cbaplcr,      explained  and  illuBtratod. 
iRm  tbe  geneial  Etond-pQlnt  of  fm 
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f  13:    The  lioe  U  fntt  I7  vb^  ik  v  Rbbi 
l««pt«d  to  nire  the  nooad  exampls  ii  tf  tkb  kiad;— 
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bolb  nuigt!  reapectiTetf  frn 

covfse  inpoae*  liants  tqioB  tbe  kind  ef  tenns  to  be  I 
itt  oor  tericL     Bat  »e  waai  more  than  socli  limitatioa^  ;j 
niut  IcDOW  llie  proportiaas  in  wbidi  these  tenaa  are  1 
nateljr  fouiul  to  airai^  tbemselves  in  tbe  sexies.    Nov  % 
ntquircs  an  cspcrience  about  bags  which  ntav  not,  1 
dvtxl  iu  a  Urge  pfoportion  of  EiinilAr  cases,  cannot,  be  f 
tv  iM.     If  therefore  we  are  to  solve  the  question  at  1 
iHiiKt  make  an  assumption ;  let  us  make  tbe  foUowing;- 
eack  of  the  hai}»  described  ai/oee  occurs  equally  ofUtt, — 
whiit  followH.    Tbe  bags  being  drawn  from  equallr  ( 
(ioo!  not  follow  that  they  will  each  yield  equal  namb< 
white  1>all8.     Oil   the   contrary  tliey  wiU,   as   in   the 
exaniplr:,  yield  them  in  direct  proportion  to  the  number] 
*ucli    ballit   whivh  they  contain.     The  b^  with  one  ' 
and  iiiue  black  will  yield  a  Whitehall  once  in  ten  times;  | 
with  two  white,  twice;  and  so  on.     The  result  of  thia,  it  1^ 
he  eaitiiy  seen,  iw  tliat  in  lOO  drawings  there  will  be  obta 
oa   tho   average  55  while  balls  and  45  black.     Noi 
thuHo  drawings  that  do  not  yield  white  balls  we  have,  by  ^ 
quctftiun,  nothing  to  do,  for  that  question,  as  it  was  origia 
Htateil,  poatulatetl  tlic  drawing  of  a  white  ball  as  an  s 
[)licili(;d  fact.     Tho  series  we  want  is  therefore  comp< 
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those  which  do  yield  white.  Now  what  is  the  additional  at- 
trit)ute  which  is  found  in  some  members,  and  in  some  mem- 
bers only,  of  this  series,  and  which  we  mentally  anticipate  ? 
Clearly  it  is  the  attribute  of  having  been  drawn  from  a  bag 
which  only  contained  one  ol  these  white  balls.  Of  these 
there  is>  out-  of  the  55  drawings,  but  one.  Accordingly  the 
required  chance  is  ^V.  That  is  to  say,  the  white  ball  will 
have  been  drawn  from  the  bag  containing  only  that  one 
white,  once  in  55  times. 

§  13.  Now,  with  the  exception  of  the  passage  in  italics, 
the  process  here  is  precisely  the  same  as  in  the  other  exam- 
ple; it  is  somewhat  longer  only  because  we  are  not  able  to 
appeal  immediately  to  experience,  but  are  forced  to  try  to 
deduce  what  the  result  will  be,  though  the  validity  of  this 
deduction  itself  rests,  of  course,  ultimately  upon  experience. 
But  the  above  passage  is  a  very  important  one.  It  is  scarcely 
necessary  to  point  out  how  entirely  arbitrary  it  is.  The 
ftature  of  the  assumption  is  commonly  disguised  by  saying 
that,  where  we  have  no  reason  to  expect  one  kind  of  bag 
rather  than  another  it  is  only  reasonable  to  regard  all  possible 
kinds  as  equally  likely.  But,  as  has  been  before  insisted, 
this  phrase  'equally  likely'  is  one  that  must  submit  itself 
to  explanation.  If  any  one  replies  that  he  means  nothing 
more  by  it  than  that  he  expects  the  events  equally,  he  is 
at  liberty  to  do  so;  but  he  should  remember  that  he  is 
then  applying  the  words  entirely  to  his  state  of  mind,  and 
thereby  unavoidably  admitting  that  they  have  no  necessary 
oonnectiou  with  experience.  If  they  are  to  have  such  a 
connection  he  can  only  mean  that  the  events  do  happen 
equally  often ;  for  our  opinion  about  the  events  being  equally 
likely  is  of  little  value,  indeed  should  rather  be  called  a 
guess,  unless  we  have  good  reason  to  believe  that  it  is  really 
in  harmony  with  experience.     Now  will  any  one  say  that 
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in  his  experience  in  this  world  bags  of  the  kind  describe^B 
above  occur  with  equal  frequency!  or  even  that  it  is  his 
deliberate  conviction  that  they  will  do  so  ?  We  may  assume, 
as  in  the  common  hypothesis,  that  such  are  the  conditions 
under  which  the  course  of  nature  is  carried  on  ;  but  it  is  beat 
that  the  assumption  should  be  openly  proclaimed. 

A  few  minutes  consideration  of  the  assumption  italicisefl 
above  will  convince  the  reader  that  those  complaintg  are  not 
exaggerated.  Is  the  supposition,  that  the  different  specified 
kinds  of  bags  are  equally  likely,  the  most  reasonable  supposition 
imder  the  circumstancea  in  question!  One  man  may  think 
it  is,  another  may  take  a  contrary  view.  In  fact  in  an  excel- 
lent manual'  upon  the  subject  a  totally  different  supposition 
is  made,  at  any  rate  in  one  example;  it  is  taken  for  granted 
in  that  instance,  not  that  every  possible  number  of  black  and 
■white  balls  respectively  is  equally  likely,  but  that  every 
possible  way  of  getting  each  number  is  equally  likely,  whence 
it  follows  that  bags  with  an  intermediate  number  of  black 
and  white  balls  are  far  more  likely  than  those  with  an  ex- 
treme number  of  either.  On  this  supposition  five  black  and 
five  white  being  obtainable  in  252  ways  against  the  ten  ways 
of  obtaining  one  white  and  nine  black,  it  follows  that  the 
chance  that  we  have  drawn  from  a  bag  of  the  latter  descrip- 
tion is  much  less  than  on  the  hypothesis  first  made.  The 
chance,  in  fact,  becomes  now  -^^  instead  of  ^.  In  the  one 
case  each  distinct  result  is  considered  equally  likely,  in  the 
other  every  distinct  way  of  getting  each  result. 

§  li.  Uncertainties  of  this  kind  are  peculiarly  likely  to 
arise  in  these  inverse  probabilities,  because  when  we  are 
merely  given  our  effect  and  told  to  look  out  for  the  chance  of 
Bome  assigued  cause,  we  are  often  given  no  clue  as  to  the  rela- 

1  WbJtworth'a  ChoUe  and  Chance,  Ed.  u.,  p.  123.  See  also  Boole's 
Lawi  of  Tkmgkt,  p.  S70. 
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tive  prevalence  of  these  causes,  tut  are  left  to  determine  them 
on  general  principles.  Give  ua  either  their  actual  prevalence 
in  statistics,  or  the  conditions  by  which  such  prevalence  is 
brought  about,  and  we  know  what  to  do;  but  without  the 
help  of  such  data  we  are  reduced  to  guessing  in  the  wildest 
uncertainty.  In  the  above  example,  if  we  had  been  told  bow 
the  bag  had  been  originally  filled,  that  is  by  what  process,  or 
under  what  circuui&taiices,  we  should  have  known  what  to 
do.  If  it  had  been  filled  at  random  from  a  box  containing 
equal  numbers  of  black  and  white  balls,  the  supposition  in 
Mr  Whitworth's  example  ia  the  most  reasonable;  but  in  the 
absence  of  any  such  iuibrmation  as  this  we  are  entirely  in  the 
dark,  and  the  supposition  made  in  §  12  is  neither  more  nor 
less  trustworthy  and  reasonable  than  many  others,  though  it 
doubtless  possesses  the  merit  of  superior  simpHcity'. 

§  15.  When,  however,  we  take  instead  what  may  be 
called,  by  comparison  with  the  above  purely  artificial  ex- 
amples, instances  presented  by  nature,  much  of  this  uncer- 
tainty will  disappear  or  may  be  avoided,  and  then  all  real 
distinction  between  direct  and  inverse  probability  vanishes. 
In  such  cases  the  causes  are  mostly  determined  by  tolerably 
definite  rules,  instead  of  being  a  mere  cloudland  of  eapricioua 
guesses.  We  may  either  find  their  relative  frequency  of  oc- 
currence by  reference  to  tables,  or  may  be  able  to  infer  it 
by  examination  of  the  circumstances  under  which  they  are 
brought  about.  Almost  any  simple  example  would  then 
serve  to  illustrate  the  fact  that  under  such  circumstances 
the  distinction  between  direct  and  inverse  probability  dis- 
appears altogether,  or  merely  resolves  itself  into  one  of  time, 

'  OpiniooB  differ  about  the  detenoe  nnjiiBtifiabla,  call  it  the  most  impar- 

of  snch  anppositiona,  aa  they  do  about  tiol  hypothaais.     Otbera  regard  it  as 

llie  sature  of  tliem.     Some  writers,  a  sort  of  mean  liTpotliesiB. 
■dmiltiug  the  aliove  asaiuuptiou  to  be 
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vfaich,  as  will  be  more  fnllr  ^own  in  a  fntore  chapter,  is 
entireiy  fordgn  to  oar  subject. 

It  is  not  of  course  intended  to  imply  tbat  dtflSculties 
nmilar  to  those  mentioned  above  do  not  occasionally  Invade 
OS  here  alsa  As  already  mentioned,  they  are,  if  not  inherent 
in  the  subject,  at  any  rate  almost  unavoidable  in  comparison 
with  the  simpler  and  more  direct  proce<iure  of  determining 
irhat  is  likely  to  follow  from  assigned  conditions.  What  is 
meant  Is  that  so  long  as  we  confine  ourselves  within  the 
comparatively  r^ular  and  uniform  field  of  natural  sequences 
and  coexistences,  statistics  of  causes  may  be  just  as  readily 
available  as  those  of  effects.  There  will  not  be  much  more 
that  is  arbitrary  iu  the  one  than  in  the  other.  But  of  course 
this  security  is  lost  when,  as  "lill  be  almost  immediately 
noticed,  what  may  be  called  metaphysical  rather  than  na- 
tural causes  are  introduced  into  the  enquiry. 

§  16.  Considered  therefore  as  a  contribution  to  the  theory 
of  the  subject,  the  distinction  between  Direct  and  Inverse  Pro- 
bability must  be  abandoned.  When  the  appropriate  statis- 
tics are  at  hand  the  two  classes  of  problems  become  identical 
in  method  of  treatment,  and  when  they  are  not  we  have  no 
more  right  to  extract  a  solution  in  one  case  than  in  the  other. 
The  discussion  however  may  serve  to  direct  renewed  atten- 
tion to  another  and  far  more  important  distinction.  It  will 
nind  us  that  there  is  one  class  of  examples  to  which  the 
calculus  of  Probability  is  rightfully  applied,  because  statistical 
data  are  all  we  have  to  judge  by;  whereas  there  are  other 
examples  in  regard  to  which,  if  wo  will  insist  upon  making 
use  of  these  rules,  we  may  either  he  deliberately  abaudotiing 
the  opportunity  of  getting  far  more  trustworthy  information 
by  other  means,  or  we  may  be  obtaining  solutions  about 
matters  on  which  the  human  intellect  has  no  right  to  a 
definite  opinion  at  all. 
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§  17.  Examples  of  the  general  description  mentioned 
above  seem  objectionable  enough,  bnt  if  we  wish  to  realize  to 
its  full  extent  the  vagueness  of  some  of  the  problems  submit- 
ted to  this  Inverse  Probability,  we  have  not  far  to  seek.  In 
natural  as  in  artificial  examples,  where  statistics  are  unattain- 
able the  enquiry  becomes  utterly  hopeless,  and  all  attempts 
at  laying  down  rules  for  calculation  must  be  abandoned. 
Take,  for  instance,  the  question  which  has  given  rise  to  some 
discussion^,  whether  such  and  such  groups  of  stars  are  or  are 
not  to  be  regarded  as  the  results  of  an  accidental  distribu- 
tion; or  the  still  wider  and  vaguer  question,  whether  such  and 
such  things,  or  say  the  world  itself,  have  been  produced  by 
chance? 

In  cases  of  this  kind  the  insuperable  difficulty  is  in  deter- 
mmmg  what  sense  exactly  is  to  be  attached  to  the  words 
'accidentar  and  'random'  which  enter  into  the  discussion. 
Some  brief  account  was  given  of  their  conventional  meaning 
in  Probability,  at  the  end  of  the  third  chapter.  There 
seem  to  be  the  same  objections  to  generalizing  them  out  of 
such  relation,  as  there  is  in  metaphysics  to  talking  of  the 
Infinite  or  the  Absolute.  Infinite  magnitude,  or  infinite 
power,  one  can  to  some  extent  comprehend,  or  at  least  one 
may  understand  what  is  being  talked  about,  but  'the  infi- 
nite' seems  a  term  devoid  of  meaning.  So  of  anything 
supposed  to  have  been  produced  at  random :  tell  us  the 
nature  of  the  agency,  the  limits  of  its  randomness  and  so  on, 
and  we  can  venture  upon  the  problem,  but  without  such  data 
we  know  not  what  to  do.     The  further  consideration  of  such 

>  See    Todhunter's   HUtory,    pp.      upon  this  question  by  J.  D.  Forbes 
333,  4.  in  a  weU-known  paper  in  the  Phi* 

There  is  an  interesting  discussion      losophieal  Magazine  for  Dec.  1850. 
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a  problem  might,  I  think,  without  arrogance  be  relegated  to 
the  Chapter  on  Fallacies.  Accordingly  any  further  remarks 
which  I  have  to  make  upon  the  subject  will  be  found  there, 
and  at  the  conclusion  of  the  chapter  on  Causation  and 

Design. 


CHAPTER  VIL 
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§  1.  In  the  last  chapter  we  discussed  at  some  length  the 
nature  of  the  kinds  of  inference  in  Probability  which  corre- 
spond to  those  termed  in  Logic  immediate  and  mediate  infer^ 
ences.  We  ascei*tained  what  was  the  meaning  of  saying,  for 
example,  that  the  chance  of  any  given  man  A.  B.  dying 
in  a  year  is  J,  when  concluded  from  the  general  proposition 
that  one  man  out  of  three  in  his  circumstances  dies.  We 
also  discussed  the  nature  and  evidence  of  rules  of  a  more 
completely  inferential  character.  But  to  stop  at  this  point 
would  be  to  take  a  very  imperfect  view  of  the  subject.  If 
Probability  is  a  science  of  real  inference  about  things,  it 
must  surely  lead  up  to  something  more  than  such  merely 
f(»rmal  conclusions;  we  must  be  able^  if  not  by  means  of  it,  at 
any  rate  by  some  means,  to  step  beyond  the  limits  of  what 
has  been  actually  observed,  and  to  draw  conclusions  about 
what  is  as  yet  unobserved.  This  leads  at  once  to  the  ques- 
tion, What  is  the  connection  of  Probability  with  Induction  ? 
This  is  a  question  into  which  it  will  be  necessary  to  enter 
now  with  some  minuteness. 

That  there  is  a  close  connection  between  Probability  and 
Induction^  must  have  been  observed  by  almost  every  one 
who  has  treated  of  either  subject;  I  have  not  however  seen 
any  account  of  this  connection  that  seemed  to  me  to  be 
^tisfactory.    An  explicit  description  of  it  should  rather  be 
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[  sought  in  treatises  upon  the  narrower  subject,  Probability; 
I  but  it  ia  precisely  here  that  the  most  confusion  is  to  be 
I  found.  The  province  of  Probability  being  somewhat  narrow, 
I  incursions  have  been  constantly  made  from  it  into  the  ad- 
I  jacent  territory  of  Induction,  In  this -way,  amongst  the 
I  arithmetical  rules  discussed  in  the  last  cliapter,  others  have 
I  been  frequently  introduced  which  ought  not  in  strictness  to 
I  be  classed  with  ^hem,  as  they  rest  on  an  entirely  different 
I     basis. 

I  §  2.     The  origin  of  such  confusion  is  easy  of  explanai- 

I  tion;  it  arises,  doubtless,  from  the  habit  of  laying  undu® 
I  stress  upon  the  subjective  side  of  Probability,  upon  that 
I  which  treats  of  the  quantity  of  our  belief  upon  different 
subjects  and  the  variations  of  which  that  quantity  is  sus- 
ceptible. It  has  been  already  urged  that  this  variation  of 
1  belief  is  at  most  but  au  invariable  accompaniment  of  what  is 
I  really  essential  to  Probability,  and  is  moreover  common  to 
other  subjects  as  well.  By  defining  the  science  therefore 
I  from  this  side  these  other  subjects  would  claim  admittance 
I  into  it;  some  of  these,  as  Induction,  have  been  accepted,  but 
I  others  have  been  somewhat  arbitrarily  rejected.  Our  belief 
I  in  a  wider  proposition  gained  by  Induction  is,  prior  to  verifi- 
I  cation,  not  so  strong  as  that  of  the  narrower  genei'alizalion 
I  from  which  it  is  inferred.  This  being  observed,  a  so-called 
t  rule  of  probability  has  been  given  by  which  it  is  supposed 
I  that  this  diminution  of  assent  could  in  many  instances  be 
I     calculated. 

I  But  tiine  also  works  changes  in  our  conviction;  our  belief 

in  the  happening  of  almost  every  event,  if  we  recur  to  it  long 
afterwards,  when  the  evidence  has  faded  from  the  mind,  is 
less  strong  than  it  was  at  the  time.  Why  are  not  rules  of 
oblivion  inserted  in  treatises  upon  Probability?  If  a  man  is 
I      told  how  firmly  he  ought  to  expect  the  tide  to  rise  agaii^ 
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1)ecause  it  has  already  risen  ten  times,  might  he  not  also  ask 
for  a  rule  which  should  tell  him  how  firm  should  be  his  belief 
of  an  event  which  rests  upon  a  ten  years'  recollection?  The 
infractions  of  a  rule  of  this  latter  kind  could  scarcely  be  more 
numerous  and  extensive,  as  we  shall  see  presently,  than  those 
of  the  former  confessedly  are.  The  fact  is  that  the  agencies, 
by  which  the  strength  of  our  conviction  is  modified,  are  so 
indefinitely  numerous  that  they  cannot  all  be  assembled  into 
one  science ;  for  purposes  of  definition  therefore  the  quantity 
of  belief  had  better  be  omitted  from  consideration,  or  at  any 
Tate  regarded  as  a  mere  appendage,  and  the  science  defined 
from  the  other  or  statistical  side  of  the  subject,  in  which, 
as  has  been  shown,  a  tolerably  clear  boundary-line  can  be 
traced. 

§  3.  Induction,  however,  from  its  importance  does  merit 
a  separate  discussion;  a  single  example  will  show  its  bearing 
upon  this  part  of  our  subject.  We  are  considering  the  pros- 
pect of  a  given  man,  A.  B.,  living  another  year,  and  we  find 
that  nine  out  of  ten  men  of  his  age  do  survive.  In  forming 
an  opinion  about  his  surviving,  however,  we  shall  find  that 
there  are  in  reality  two  very  distinct  causes  which  aid  in 
determining  the  strength  of  our  conviction ;  distinct,  but  in 
practice  so  intimately  connected  that  we  are  veiy  apt  to 
overlook  one,  and  attribute  the  effect  entirely  to  the  other. 

(I)  There  is  that  which  strictly  belongs  to  Probability ; 
that  which  (as  was  explained  in  Chap,  v.)  measures  our 
belief  of  the  individual  case  as  deduced  from  the  general 
proposition.  Granted  that  nine  men  out  of  ten  of  the  kind 
to  which  A.  B.  belongs  do  live  another  year,  it  obviously 
does  not  follow  at  all  necessarily  that  he  will.  We  describe 
this  state  of  things  by  saying,  that  our  belief  of  his  surviving 
is  diminished  from  certainty  in  the  ratio  of  10  to  9,  or,  in 
other  words,  is  measured  by  the  fraction  j%. 
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(II)     But  are  we  certain  that  nine  men  out  of  ten  lik^ 
him  will  live  another  year?  we  know  that  they  have  b 
vived  in  time  past,  but  will  they  continue  to  do  so  ? 
A.  B.  is  still  alive  it  is  plain  that  this  proposition  is  to-  | 
certain  extent  assumed,  or  rather  obtained   by  Inductioi 
We  cannot  however  be  as  certain  of  the  inductive  inferenq 
as   we  are   of  tlie  data  from  which  it  was  inferred, 
therefore,  is  a  second  cause  which  tends  to  diminish  i 
belief;  in  practice  these  two  causes  always  accompany  e 
otlier,  but  in  thought  they  can  be  separated. 

The  two  distinct  causes  described  above  are  very  liatA 

to  be  confused  together,  and  the  class  of  cases  from  whiqj 

examples  are  necessarily  for  the  most  part  drawn  increa* 

this  liability.     The  step  from  the  statement  '  all  men  bM 

died  in  a  certain  proportion'  to  the  inference  'they  will  c 

Itinue  to  die  in  that  proportion'  is  so  slight  a  step  that  it  3 
unnoticed,  and  the  diminution   of  conviction   that   shm 
accompany  it  is  unsuspected.     In  wliat  are  called  d  prtoA 
examples  the  step  is  still  slighter.     We  feel  so  certain  abt 
the  permanence  of  the  laws  of  mechanics,  that  few  peo^ 
would   think   of  regarding   it   as  an  inference   when   thl^ 
believe  that  a  die  will  in  the  long  run  turn  up  ail  its  fac 
equally  often,  because   other  dice   have   done   : 
pa«t, 
§  4.     It  has  been  already  pointed  out   (in  Chapter  Tkl 
that,  so  far  as  concerns  that  definition  of  Probability  whi 
regards   it   as  the  science  which  discusses  the  degree  i 
modifications  of  our  belief,  the  question  at  issue  seems  to  \ 
simply  this: — Are  the  causes  alluded  to  above  in  (\T)  capali 
of  being  reduced  to  one  simple  coherent  scheme,  so  that  a 
universal  rules  for  the  modification  of  assent  can  be  obtain^ 
from  thera  ?     If  they  are,  strong  grounds  will  1 
shown  for  classing  them  with  (I},  ia  other  words,  for  c 
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sidering  them  as  rulea  of  probability.  Even  then  they 
would  be  rules  practically  of  a  very  different  kind,  contin- 
gent instead  of  necessary  (if  one  may  use  these  terms  with- 
out committing  oneself  to  any  philosopliical  system),  but  this 
objeclion  might  perhaps  be  overruled  by  the  greater  simpli- 
city secured  by  classing  them  together.  This  view  is,  with  ' 
various  modi6catioDs,  generally  ailopted  by  writers  on  Pro- 
bability, or  at  least,  as  I  understand  the  matter,  implied  by 
their  methods  of  definition  and  treatment.  Or,  on  the  other 
band,  must  these  causes  be  regarded  as  a  vast  system,  one 
might  almost  say  a  chaos,  of  perfectly  distinct  agencies ; 
which  may  indeed  be  classified  and  arranged  to  some  extent, 
but  from  which  we  can  never  hope  to  obtain  any  rules  of 
perfect  generality  which  shall  not  be  subject  to  constant 
exception  ?  If  so,  hiii  one  course  is  left ;  to  exclude  them 
All  alike  from  Probability.  In  other  words,  we  must  assume 
the  general  proposition,  viz.  that  which  has  been  described 
throughout  as  our  starting-point,  to  be  given  to  us ;  it  may 
be  obtained  by  any  of  the  numerous  rules  furnished  by 
Induction,  or  it  may  be  inferred  deductively,  or  given  by  our 
own  observation;  its  value  may  be  diminished  by  its  depend- 
ing upon  the  testimony  of  witnesses,  or  its  being  recalled  by 
our  own  memory.  Its  real  value  may  be  influenced  by 
these  causes  or  any  combinations  of  them  ;  but  all  these  are 
preliminary  questions  with  which  we  have  nothing  directly 
to  do.  We  assume  our  statistical  proposition  to  be  true, 
neglecting  the  diminution  of  its  value  by  the  process  of 
attainment ;  we  take  it  up  first  at  this  point  and  then  apply 
our  rules  to  it.  We  receive  it  in  fact,  if  one  may  use  the 
expression,  ready-viade,  and  ask  no  questions  about  the  pro- 
cess or  completeness  of  its  manufacture. 

§  5.     It  is  not  to  be  supposed,  of  course,  that  any  writers 
have  seriously  attempted  to  reduce  to  one  system  of  calcula- 
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tion  all  the  causes  mentioned  above,  and  to  emtrace  in  one 
formula  the  diminution  of  certainty  to  which  the  inclusion  of 
them  subjects  us.  But  on  the  other  hand,  they  have  been 
unwilling  to  restrain  themselves  from  all  appeal  to  them. 
From  an  early  period  in  the  study  of  the  science  attempts 
have  been  made  to  proceed,  by  the  CalcuUis  of  Probability, 
from  the  observed  caeca  to  adjacent  and  similar  cases.  In 
practice,  as  has  been  already  said,  it  is  not  possible  to  avoid 
some  extension  of  this  kind.  But  it  should  be  observed, 
that  in  these  instances  the  divergence  from  the  strict  ground 
of  experience  is  not  in  reality  recognized,  not,  that  is,  as  a 
part  of  our  logical  procedure.  We  have,  it  is  true,  wandered 
somewhat  beyond  it,  and  so  obtained  a  wider  proposition 
than  onv  data  strictly  necessitated,  and  therefore  one  of  less 
certainty.  Still  we  assume  the  conclusion  given  by  induc- 
tion to  be  equally  certain  with  the  data,  or  rather  omit  all 
notice  of  the  divergence  from  consideration.  It  is  assumed 
that  the  unexamined  instances  wiU  resemble  the  examined, 
an  assumption  for  which  abundant  warrant  may  exist;  the 
theory  of  the  calculation  rests  upon  the  supposition  that 
there  will  be  no  difference  between  them,  and  the  practical 
error  is  insignificant  simply  because  this  difference  is  small 

§  6.  -But  the  rule  we  are  now  about  to  discuss,  and 
wbich  may  be  called  the  Rule  of  Succession,  is  of  a  very 
different  kind.  It  not  only  recognizes  the  fact  that  we  are 
leaving  the  ground  of  past  experience,  but  takes  the  conse- 
quences of  this  divergence  as  the  express  subject  of  its  calcu- 
lation. It  professes  to  give  a  general  rule  for  the  measure  of 
expectation  that  we  should  have  of  the  reappearance  of  a 
phenomenon  that  has  been  already  observed  any  number  of 
times.  This  rule  is  generally  stated  somewhat  as  follows: 
"  To  find  the  chance  of  the  recurrence  of  an  eveut  already 
observed,  divide  the  number  of  times  the  event  has  been 


observed,  increased  by  one,  by  the  same  number  increased 
by  two." 

It  must  be  confessed  that  this  rule  has  been  received  in 
a  thankless  spirit.  For  considering  what  a  number  of  events 
there  are  in  the  world,  and  how  many  are  the  ways  in  which 
they  may  happen,  there  is  certainly  no  reason  to  fear  that 
there  will  long  be  any  want  of  occasions  on  which  to  appeal 
to  the  rule.  The  truth  of  it  does  not  seem  to  be  doubted 
by  the  principal  writers  on  Probability';  whilst  those  who 
have  obtained  their  results  from  the  mathematicians,  as 
Archbishop  Thomson,  in  his  Lwws  of  Thought,  seem  to  re- 
gard it  as  standing  on  precisely  the  same  footing  as  any  of 
the  other  rules  of  the  Science. 

§  7.  It  is  neeesaary  to  give  some  criticism  of  this  rule 
both  from  the  general  acceptance  it  has  received,  and  from 
the  eminence  of  many  of  its  supporters.  Moreover,  how- 
ever much  the  role  itself  may  be  found  to  fail  when  examined, 
a  few  principles  of  inference  of  real  importance  will,  it  is 
hoped,  he  elicited  in  the  course  of  our  investigation.  This 
will  serve  as  an  introduction  to  the  treatment  of  Induction 
as  it  stands  related  to  Probability,  We  will  afterwards  shift 
the  enquiry  on  to  somewhat  broader  grounds,  and  examine 
some  of  the  problems  which  have  to  be  met  in  the  case  of 
any  attempt  to  lay  down  rules  of  proof  and  discovery.  Tliese 
enquiries  do  not  very  strictly  belong  to  Probability,  but  they 
are  sg  constantly  encountered  in  the  discussions  which  arise 
there,  that  it  seems  essential  to  clear  our  way  towards  forming 
a  decided  opinion  upon  them. 

Now  there  is  one  view  of  the  question  which  deserves  a 
passing  notice,  but  nothing  more.  We  may  presume  that  the 
eminent  writers  who  have  accepted  this  rule  do  not  regard  it 
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as  the  expression  of  a  mere  brute  instinct.  It  is  conceivable 
that  on  Physiological  or  Psychological  grounds,  the  mere 
repetition  of  ao  event  a  certain  number  of  times  should 
excite  a  growing  expectation  of  its  recurrence.  Employing 
an  illustration  that  shall  at  least  have  some  connection  with 
the  derivation  of  the  word,  our  impressions  might  be  like 
those  produced  by  hitting  some  soft ,  inelastic  substance  with 
a  mallet,  where  each  successive  blow  deepeus  the  impression. 
This  would  be  to  regard  the  mle  as  merely  the  expression  of 
a  mental  instinct.  But  if  it  is  to  be  considered  as  supplying 
real  inferences  about  things,  we  cannot  rest  here.  An  in- 
stinctive belief  may  need  to  be  corrected,  to  bring  it  into 
accordance  with  experience;  and  if  not,  it  must  at  least 
submit  to  justify  itself  by  experience.  It  has  been  repeatedly 
stated  already  that  to  tell  a  rational  being  that  bis  expecta- 
tion of  an  event  should  be,  say,  |,  can  mean  nothing  else  at 
bottom  than  this ; — that  events  of  the  kind  contemplated  do 
really  happen  in  that  way  three  times  otit  of  four. 

It  is  quite  true  that  there  must  be  some  mental  link  to 
hind  together  the  examined  and  the  unexamined  cases,  beibra 
we  can  venture  upon  any  new  inferences  about  the  latter. 
Without  Huch  a  link  there  could  of  course  be  no  extension 
beyond  the  strict  limits  of  past  experience.  It  is  also  obvious 
that  a  stronger  degree  of  conviction  or  anticipation  is  pro- 
duced in  some  instances  than  in  others,  the  strength  of  this 
conviction  depending  unquestionably,  in  part,  upon  the 
<legreeof  resemblance  between  the  examined  and  the  unex- 
amined cases;  it  also  depends  in  part  upon  the  number  of 
times  in  which  the  examined  cases  have  been  already  observed 
to  occur.  But  it  need  not  be  the  case,  as  seems  to  be  very 
commonly  supposed,  that  the  conviction  must  increase 
uniformly  from  indifference  towards  certainty  in  proportion 
to   the   number  of  these  observed  instances  of  recurrence. 
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It  is  at  least  possible,  as  is  held  by  some  writers  ^  that 
the  conviction  should  exist  in  its  full  degree  after  the  first 
occurrence  of  the  event,  viz.  that  our  primitive  impulse 
should  be  to  fully  believe  that  any  two  things  which  had 
heen  once  obsei*ved  together  would  so  occur  again ;  this  belief 
becoming  of  course  altered  in  amount,  or,  it  may  be,  shaken 
and  subverted  by  subsequent  experience. 

But  whichever  way  the  matter  be  settled,  it  is  not  easy  to 
see  Low  such  considerations  can  have  any  bearing  upon  rules 
of  inference  at  the  point  at  which  they  are  taken  up  in  Logic 
or  Probability.  The  psychological  principles  just  mentioned 
lie  at  an  immense  depth  below  the  surface  of  these  rules,  and 
assume  a  very  different  form  before  they  emerge  into  the 
shape  of  laws  of  inference  for  minds  of  mature  intelligence. 
In  this  latter  shape  they  must,  of  course,  submit  to  be  tested 
by  experience,  as  we  have  been  prepared  to  test  them 
throughout;  but  I  cannot  see  that  we  are  concerned  with  the 
process  of  their  growth,  or  the  germ  out  of  which  they  have 
been  developed.  This  side  of  the  question  will  however 
recur  to  our  notice  in  the  course  of  the  next  chapter. 

I  find  it  difficult  to  ascertain  precisely  from  Laplace's 
Essay  what  his  view  of  this  Kule  of  Succession  is.  On  the 
one  hand  he  certainly  appeals  to  it  as  a  valid  rule  of  infer- 
ence, but  on  the  other  hand  he  eaters  into  decidedly  psycho- 
logical and  even  physiological  explanations  in  the  latter  part 
of  his  Essay.  But  he  does  not  appear  to  perceive  the  fact 
that  by  converting  any  such  formula  into  an  ultimate  prin- 
ciple we  do  in  reality  abandon  it  as  a  practical  rule. 

§  8.  Is  the  rule  then  really  true  ?  Let  us  appeal  to 
experience.  In  order  that  there  shall  be  no  unfairness  we 
will  begin  with  one  or  two  examples  selected  by  some  of  the 

1  •*  The  leading  fact  in  Belief,  according  to  my  view  of  it,  is  our  Primitive 
Crediiltty."— Bain,  Emotions  and  Will,  Ed.  iii.  p.  511. 
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most  eminent  writers  on  the  subject.  Laplace  Las  t 
tained  that,  at  the  date  of  the  writing  < 
might  have  safely  betted  1826214  to  1  in  favour  of  the  sun'a 
rising  a^in.  Since  then  however  time  has  justified  us  in 
laying  longer  odds.  Da  Morgan  says,  that  a  man  who  stand- 
ing on  the  bank  of  a  river  has  seen  ten  ships  pass  by  with 
flags,  should  judge  it  to  be  11  to  1  that  the  next  ship  will 
also  carry  a  flag.  Let  us  add  an  example  or  two  more  of  our 
own.  I  have  observed  it  rain  three  days  snccesjiively, — I 
have  founil  on  tbree  separate  occasions  that  to  give  my  fowls 
strychnine  has  caused  their  death, — I  have  given  a  false 
alarm  of  fire  on  three  diiferent  occasions  and  found  the 
people  come  to  help  me  each  time.  In  each  of  these  latter 
cases,  then,  I  am  to  form  an  opinion  of  just  the  intensity  of 
^  in  favour  of  a  repetition  of  the  phenomenon  under  similar 
lire  urn  stances.  But  no  one,  we  may  presume,  will  assert  that 
n  any  one  of  these  cases  the  opinion  so  formed  would  be 
correct  lo  some  of  them  our  expectation  would  have  been 
overrated,  in  some  immensely  underrated.  By  calling  the 
expectation  wrong,  it  is  not  merely  meant  that  it  is  frustrated 
in  the  particular  case  in  question;  this  kind  of  failure,  of 
course,  is  to  be  looked  for  in  questions  of  Probability.  But 
wrong  in  the  long  run.  No  amount  of  repetition  in  our 
appeals  to  the  rule  in  similar  cases  would  lead  ua  to  even  an 
a\'erage  truth,  and  for  this  latter  kind  of  tnith  we  have  a 
right  to  look.  With  one  single  exception,  and  that  a  very 
doubtful  one  (the  case  of  games  of  chance,  bags  and  balls', 
itc),  the  same  objection  could  probably  be  brought  against 
every  possible  application  of  this  rule.  Now  granting  that  a 
formula  of  this  kind  being  given  to  any  one,  he  might  be 


^^^H  '  The  '  pmof '   of  tho  rule  is  ot      ahoold  draw  m 

^^^1      course  nonght,  witli  the  aid  otTarioiu      bog  with  balls 
^^^H      MBumptlODB,   in  the  inferences   we 
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justified  in  making  use  of  it  for  a  time,  surely  as  soon  as  he 
baa  tried  it  and  repeatedly  found  it  lead  him  astray,  it  be- 
comes his  duty  to  reject  and  denounce  it  for  the  future.  If, 
in  the  above  examples,  a  person  has  really  proportioned  his 
expectation  in  the  manner  described,  and  has  afterwards 
discovered  by  the  examination  of  other  instances  of  the 
»nae  class,  as  he  could  hardly  fail  to  do,  that  his  opinion  had 
been  grossly  wrong,  is  he  still  to  adhere  to  the  rule  for  the 
future  ?  We  need  not  blame  him  for  doing  what  he  did  at 
the  time;  he  might  have  known  no  better ;  but  is  he  to  let 
the  rule  be  published  to  the  world  as  a  true  one  ? 

§  9,    It  is  surely  a  mere  evasion  of  the  difficulty  to  assert, 
as  is  sometimes  done,  that  tlie  rule  is  to  be  employed  in 
those  cases  only  in  which  we  do  not  know  anything  before- 
hand about  the  mode  and  frequency  of  occurrence  of  the 
events.    The  truth  or  falsity  of  the  rule  cannot  be  in  any 
way  dependent  upon  the  ignorance  of  the  man  who  uses 
it    His  ignorance  aflFects  himself  only,  and  corresponds  to 
no  distinction  in  the  things.     In  reality  the  two  classes,  viz. 
of  cases  in  which  we  have  and  have  not  some  preliminary 
information,  are  for  the  most  part  identical ;  not,  of  course, 
identical  to  the  same  person  at  the  same  time,  but  in  the 
sense  that  what  one  person  does  not  know  at  present,  he  may 
hereafter,  and  others  do  know  now.     To  say  therefore  that 
the  rule  refers  to  cases  where  there  is  no  such  preliminary 
information,   is  irrelevant  when  the  question  is  as  to  the 
correctness  of  the  rule.     We  cannot  fling  the  rule  amongst 
mankind  with  the  prescription  attached  that  it  is  merely  to 
be  taken  by  the  ignorant.     It  is  of  course  a  common  enough 
thing  to  have  to  be  content  with  merely  approximate  results, 
or  to  be  forced  to  employ  a  rule  which  we  know  will  some- 
times fail,  but  the  case  before  us  represents  a  far  more  serious 
defect  than  this.    A  formula  is  given  to  us  which  really  does 
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not  seem  fitted  to  put  those  who  trust  to  it  oftener  in 
right  path  than  if  they  had  never  heard  of  it. 

§  10.  It  has  been  said  above  that  the  truth  of  the  Kule 
of  Succession  seems  seldom  to  be  doubted  by  mathematical 
writers  on  the  subject.  From  this  statement,  however,  excep- 
tions must  be  made.  Prof.  De  Morgan  is  far  too  acute  and 
philosophical  a  writer  to  accept  the  rule  with  the  blind  con- 
tidence  with  which  it  has  sometimes  been  received.  He 
regards  it  as  furnishing  a  minim,um  value  for  the  amount 
of  our  expectation '. 

He  would  appear  therefore  to  recognize  only  the  in- 
stances in  which  our  belief  in  the  uniformity  of  nature,  and 
in  the  existence  of  special  laws  of  causation,  cornea  in  to  aid 
that  which  we  should  entertain  from  the  mere  frequency  of 
past  occurrence  of  tlie  particular  event  in  question.  His 
opinion  ia  one  from  which  eveiy  one  who  writes  upon  this 
subject  must  dissent  with  deference,  but  it  certainly  appears 
to  me  to  be  irreconcilable  with  some  of  the  instances  given 
abova  We  have  seen  that  there  are  cases  in  which  the  fact 
of  a  thing  having  already  happened  several  times  is  a  strong 
reason  against  it  happening  again.  Can  any  marks  be  given 
by  which  these  particular  cases  should  be  detected  before- 
hand ?  and,  if  not,  how  can  we  assign  a  minimum  value  to 
the  formula  \  A  false  alarm  given  several  times  in  succession 
ia  no  unfair  specimen  of  a  considerable  class  of  recurrences 
(others  will  be  given  in  Chap.  xiv).  Whilst  such  cases  exist, 
it  is  not  easy  to  see  how  the  rule  can  be  regarded  as  correct. 

§  11,  The  Rule  has  been  discussed,  during  this  chapter, 
in  its  simplest  form.     The  above  criticisms,  however,  will 

'  Ho  terma  it  "The  rnle  of  pro-  which  may  be  aogmentei  by  otter 

babilitjof  aj)ur(iiirfui'tioti,"iiDdBajs  Bourcea  of  knowledge."  (ForniaiLojic, 

of  it:  "The  proljabilitiea  fihosm  by  p.  215.) 
(he  above  nUea  are  merely  minima. 
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apply  with  equal  or  greater  force  to  the  somewhat  more 
complex  form,  in  which  it  is  attempted  to  determine  the 
chance,  not  of  one  more  recurrence  only,  but  of  any  number 
of  recurrences. 

So  much  then  for  this  Rule  of  Succession.  Not  that  we 
have  yet  exhausted  its  shortcomings;  for,  as  we  shall  see 
presently,  it  does  not  merely  mislead  us  by  giving  one  deter- 
Jtif^ate  but  incorrect  answer ;  it  perplexes  us  by  the  oflfer  of 
several  discordant  and  often  contradictory  answers,  all  of 
them  presumably  incorrect.  Nothing  but  the  celebrity 
of  its  supporters,  and  the  ynde  acceptance  it  has  met  with, 
kave  been  our  reasons  for  examining  it  so  minutely  as  we 
have  done. 

But  to  simply  criticise  and  reject  it  is  not  sufficient. 
We  should  like  to  know  somewhat  more  fully  why  it  fails 
80  utterly,  and  whether  anything  can  be  substituted  for  it ; 
for  the  end  which  it  seeks,  viz.  the  extension  of  our  inference 
beyond  the  limits  of  direct  observation,  is  one  which  is 
desttable,  and  indeed  necessary  if  we  are  ever  to  obtain 
iiiformation  about  things  in  general.  The  rule,  as  has  been 
alKady  said,  seems  to  involve  considerable  confusion  be- 
tween Probability  and  Induction.  This  confusion  can  only 
be  resolved,  and  the  portion  of  truth  mixed  up  in  it  elicited, 
by  trying  back  some  steps,  and  commencing  with  an  analysis 
of  the  province  and  nature  of  Induction.  This  is  the  task 
to  which  we  shall  proceed  in  the  course  of  the  next  chapter. 


CHAPTER  VTir. 

INDUCTION  AND  ITS   CONNECTION   WITH  FROBJBILITT. 


§  1,  We  were  occupied,  during  the  last  chapter,  witli  the 
examination  of  a  rule,  the  ohject  of  which  was  to  enable 
us  to  make  inferences  about  instances  as  yet  unexamined. 
It  was  professedly,  therefore,  a  rule  of  an  inductive  char 
racter.  But,  in  the  form  in  which  it  is  commonly  expressed, 
it  was  found  to  fail  utterly,  proving,  when  applied  to  the 
phenomena  of  nature,  to  be  generally  at  least  false  or  inap- 
plicable. It  is  reasonable  therefore  to  enquire  at  this  point 
whether  Probability  is  entirely  a  formal  or  deductive  science, 

I  or  whether,  on  the  other  hand,  we  are  able,  by  means  of  it, 
to  make  valid  inferences  about  instances  as  yet  unexamined. 
This  question  has  been  already  in  part  answered  by  impli- 
cation in  the  course  of  the  last  two  chapters.  It  is  proposed 
in  the  present  chapter  to  devote  a  fuUer  investigation  to 
this  subject,  and  to  describe,  as  minutely  as  limits  will  allow, 
the  nature  of  the  connection  between  Probability  and  In- 
duction. We  shall  find  it  advisable  for  clearness  of  con- 
ception to  commence  our  enquiry  at  a  somewhat  early  stage. 
We  will  travel  over  the  ground,  however,  as  rapidly  as  possi- 
ble, until  we  approach  the  boundary  of  what  can  properly  be 
termed  Probability, 
§  2,  Let  us  then  conceive  some  one  setting  to  work  to 
investigate  nature,  under  its  broadest  aspect,  with  the  view 
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of  systematizing  the  facts  of  experience  that  are  known,  and 
thence  (in  case  he  should  find  that  this  is  possible)  discover- 
ing others  which  are  at  present  unknown.     He  observes  a 
multitude  of  phenomena,  physical  and  mental,  contemporary 
and  successive.      He  enquires  what  connections  are  there 
between  them?  what  rules  can  be  found,  so  that  some  of 
these  things  being  observed  I  can  infer  others  from  them  ? 
We  suppose  him,  let  it  be  observed,  deliberately  resolving  to 
investigate   the  things  themselves,  and  not   to  be  turned 
aside  by  any  prior  enquiry  as  to  there  being  laws  under 
which  the  mind  is  compelled  to  judge  of  the  things.     This 
may  arise  either  from  a  disbelief  in  the  existence  of  any 
independent  and  necessary  mental  laws,  and  a  consequent 
oonviction  that  the  mind  is  perfectly  competent  to  observe 
and  believe  anything  that   experience   oflFers,   and   should 
believe  nothing  else,  or  simply  from  a  preference  for  investi- 
gations of  the  latter  kind.     In  other  words,  we  suppose  him 
to  reject  Formal  Logic,  and  to  apply  himself  to  a  study  of 
objective  existences. 

It  must  not  for  a  moment  be  supposed  that  we  are  here 
doing  more  than  conceiving  a  fictitious  case  for  the  purpose 
of  more  vividly  setting  before  the  reader  the  nature  of  the 
inductive  process,  the  assumptions  it  has  to  make,  and  the 
character  of  the  materials  to  which  it  is  applied.  It  is  not 
psychologically  possible  that  any  one  should  come  to  the  study 
of  nature  with  all  liis  mental  faculties  in  full  perfection,  but 
void  of  all  materials  of  knowledge,  and  free  from  any  bias  as 
to  the  uniformities  which  might  be  found  to  prevail  around 
him.  Iq  practice,  of  course,  the  form  and  the  matter — the 
laws  of  belief  or  association,  and  the  objects  to  which  they 
are  applied — act  and  react  upon  one  another,  and  neither 
can  exist  in  any  but  a  low  degree  without  presupposing  the 
existence  of  the  other.    But  the  supposition  is  perfectly  legi- 
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timate  for  the  purpose  of  calling  attention  to  tbe  require- 
ments of  such  a  system  of  Logic,  and  is  indeed  nothing  more 
than  what  has  to  be  done  at  almost  every  step  in  psycho- 
logical enquiry', 

§  3.  His  task  at  first  might  be  conceived  to  be  a  slow 
and  tedious  one.  It  would  consist  of  a  gradual  accumula- 
tion of  individual  instances,  as  marked  out  from  one  another 
by  various  points  of  distinction,  and  connected  with  one 
another  by  points  of  resemblance.  These  would  have  to  be 
respectively  distinguished  and  associated  in  the  mind,  and 
the  consequent  results  would  then  be  summed  up  in  general 
propositions,  from  which  inferences  could  afterwards  be 
drawn.  These  inferences  could,  of  course,  contain  no  new 
facts,  they  would  only  be  repetitions  of  what  he  or  others 
had  previously  observed.  All  that  we  should  have  so  far 
done  would  have  been  to  make  our  classifications  of  things 
and  then  to  appeal  to  them  agaiiu  We  should  therefore  be 
keeping  well  within  the  province  of  ordinary  logic,  the  pro- 
cesses of  which  {whatever  their  ultimate  explanation)  may 
of  course  always  be  expressed,  in  accordance  with  Aristotle's 
Dictum,  as  ways  of  determining  whether  or  not  we  can  show 
that  one  given  class  is  included  wholly  or  partly  VFithia 
another,  or  excluded  from  it,  as  the  case  may  he. 

§  4;.  But  a  very  short  course  of  observation  would  sug- 
gest the  possibility  of  a  wide  extension  of  his  information. 
Experience  itself  would  soon  detect  that  events  were  con- 
nected together  in  a  regular  way;   he  would  ascertain  that 


1  Some  of  mj  readarg  may  be  fa- 
inilmr  vnth  a  very  utrikiiig  digression 
inBuffon'a  Natural  Hiatorj  {Natural 
llUt.  of  J/an.  S  Till.),  in  which  he 
BnpposBS  tlie  first  mac  in  full  poa- 
ieBBian  of  liis  lucuItieB,  but  with  all 


his  ezpsrience  to  gain,  and  BpecolatM 
on  tbe  gradnal  acquisitioa  of  Ma 
knowledge.  Whatever  may  be  thought 
of  bis  particular  conclusions  the  poa- 
eage  ia  veiy  iutereBting  and  snggea- 
tivB  to  any  atudent  of  Psjohology, 
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e  are  '  laws  of  nature. '  Coming  with  no  d.  pnori  neces- 
sity of  believing  in  them,  he  would  soon  find  that  as  a  matter 
of  fact  they  do  exiat,  though  he  could  not  feel  any  certainty 
aato  the  extent  of  their  prevalence.  The  discovery  of  this 
anaagement  in  nature  would  at  once  alter  the  plan  of  his 
proceedings,  and  set  the  tone  to  the  whole  ran^e  of  hia 
methods  of  investigation.  His  main  work  now  would  be  to 
find  out  by  what  means  he  could  best  discover  these  laws  of 
nature, 

An  illustration  may  assist.  Suppose  I  were  engaged  in 
breakiDg  up  a  vast  piece  of  rock,  say  slate,  into  small  pieces, 
I  akouid  begin  by  wearily  working  through  it  inch  by  inch. 
But  I  should  soon  find  the  process  completely  changed  owing 
to  the  existence  of  cleavage.  By  this  arrangement  of  things 
B  very  few  blows  would  do  the  work— not,  as  I  might  pos- 
sibly have  at  first  supposed,  to  the  extent  of  a  few  inches — 
but  right  through  the  whole  mass.  In  other  words,  by  the 
proccBS  itself  of  cutting,  as  shown  in  experience,  and  by 
nothing  else,  a  constitution  would  be  detected  in  the  things 
that  would  make  that  process  vastly  more  easy  and  exten- 
sive. Such  a  discovery  would  of  course  change  our  tactics. 
Our  principal  object  would  thenceforth  be  to  ascertain  the 
extent  and  direction  of  this  cleavage. 

Something  resembling  this  is  found  in  Induction.  The 
discovery  of  laws  of  nature  enables  the  mind  to  dart  with  its 
inferences  from  a  few  facts  completely  through  a  whole  class 
of  objects,  and  thus  to  acquire  results  the  successive  indivi- 
dual attainment  of  which  would  have  involved  long  and 
wearisome  investigation,  and  would  indeed  in  multitudes 
of  instances  have  been  out  of  the  question.  We  have  no 
demonstrative  proof  that  this  state  of  things  is  universal ; 
but  having  found  it  prevail  extensively,  we  go  on  with  the 
1  iesolution  at  least  to  try  for  it  everywhere  else,  and  we  are 
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not  disappointed.  From  propositions  obtained  in  this  way, 
or  rather  from  the  original  facts  on  which  these  propositions 
rest,  we  can  make  new  inferences,  not  indeed  with  absolute 
certainty,  but  with  a  degree  of  conviction  that  is  of  the 
utmost  practical  use.  We  have  gained  the  great  step  of 
being  able  to  make  trustworthy  generalizations.  We  con- 
clude, for  iostance,  not  merely  that  John  and  Henry  die, 
but  that  all  men  die. 

§  5.  The  above  brief  investigation  contains,  it  is  hoped, 
a  tolerably  correct  outline  of  the  nature  of  the  Inductive 
inference,  as  it  presents  itself  in  Material  or  Scientific  Logic. 
It  involves  the  distinction  drawn  by  Mill,  and  with  which 
the  reader  of  his  Sj/stem  of  Logic  will  be  familiar,  between 
an  inference  drawn  according  to  a  formula  and  one  drawn 
from  a  foimula.  We  do  in  reality  make  our  inference  from 
the  data  afforded  by  experience  directly  tn  the  conclusion ; 
it  is  a  mere  arrangement  of  convenience  to  do  so  by  passing 
through  the  generalization.  But  it  is  one  of  such  extreme 
convenience,  and  one  so  necessarily  forced  upon  us  when  we 
are  appealing  to  our  own  past  experience  or  to  that  of  others 
for  the  grounds  of  our  conclusion,  that  practically  we  find  it 
the  best  plan  to  divide  the  process  of  inference  into  two 
parts.  The  first  part  is  concerned  with  establishing  the 
generalization ;  the  second  (which  contains  the  rules  of  ordi- 
nary logic)  determines  what  conclusions  can  he  drawn  tcom 
this  generalization. 

§  6.  We  may  now  see  our  way  to  ascertaining  the  pro- 
vince of  Probability  and  its  relation  to  kindred  sciences. 
Inductive  Logic  gives  rules  for  discovering  such  generalizar- 
tions  as  those  spoken  of  above,  and  for  testing  their  correct- 
ness. If  they  are  expressed  in  universal  propositions  it  is 
the  part  of  ordinary  logic  to  determine  what  inferences  can 
be  made  from  and  by  them ;  if,  on  the  other  hand,  they  are 
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expressed  in  proportional  propositions,  tliat  is,  propositions 
of  the  kind  described  in  our  first  chapter,  they  are  handed 
over  to  Probability.  We  find,  for  example,  that  three  infants 
out  of  ten  die  in  their  first  four  yeara.  It  belongs  to  Induc- 
tion to  say  whether  we  are  justified  in  generalizing  our  obser- 
vation into  the  assertion.  All  infants  die  in  that  proportion. 
When  such  a  proposition  is  obtained,  whatever  may  be  the 
value  to  he  assigned  to  it,  we  recognize  in  it  a  series  of  a 
faDiiltar  kind,  and  it  is  at  once  claimed  by  Probability. 

In  this  latter  case  the  division  into  two  parts,  the  induc- 
tive and  the  ratiocinative,  seems  decidedly  more  than  one  of 
convenience ;  it  is  indeed  imperatively  necessary  for  clearaesa 
of  thought  and  cogency  of  treatment.  It  is  tnie  that  in 
almost  every  example  that  can  be  selected  we  shall  find 
both  of  the  above  elements  existing  together  and  combining 
to  determine  the  degree  of  our  conviction,  but  wlien  we  come 
to  esamine  them  closely  it  appears  to  me  that  the  grounds 
of  their  cogency,  the  kind  of  conviction  they  produce,  and 
consequently  the  rules  which  they  give  rise  to,  are  so  en- 
tirely distinct  that  they  cannot  possibly  be  harmonized 
into  a  single  consistent  system. 

The  opinion  therefore  according  to  which  certain  In- 
ductive formulifi  are  regarded  as  composing  a  poi"tion  of 
Probability,  and  which  finds  utterance  in  the  Rule  of  Suc- 
cession criticised  in  our  last  chapter,  cannot,  I  think,  be 
maintained.  It  would  be  more  correct  to  say,  as  stated 
above,  that  Induction  is  quite  distinct  from  Probability,  yet 
co-operates  in  almost  all  its  inferences.  By  Induction  we 
determine,  for  example,  whether,  and  how  far,  we  can  safely 
generalize  the  proposition  that  four  men  in  ten  live  to  be 
fifty-six ;  supposing  such  a  proposition  to  he  safely  generalized, 
we  hand  it  over  to  Probability  to  say  what  sort  of  inferences 
can  be  deduced  from  it. 
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§  7.  So  much  then  for  the  opinion  which  tends  to  regard 
pnre  Inductiou  as  a  subdivision  of  Probability.  By  the 
majority  of  philosophical  and  logical  writers  a  widely  differ- 
ent view  has  of  course  been  entertained.  They  are  mostly 
disposed  to  distinguish  these  sciences  very  sharply  from,  not  to 
say  to  contrast  them  with,  one  another ;  the  one  being 
accepted  as  philosophical  or  logical^  and  the  other  rejected 
as  mathematical.  This  may  without  offence  be  termed  the 
popular  prejudice  against  Probability. 

A  somewhat  difi'erent  view,  however,  must  be  noticed 
here,  which,  by  a  sort  of  reaction  against  the  latter,  seems 
even  to  go  beyond  the  former  ;  and  which  occasionally  finds 
expression  in  the  statement  that  all  inductive  reasoning  of 
every  kind  is  merely  a  matter  of  Probability.  Two  examples 
of  this  may  he  given. 

Beginning  with  the  oldest  authority,  there  is  an  often 
quoted  saying  by  Butler  at  the  commencement  of  his  Ana- 
logy, that  '  probability  is  the  very  guide  of  life' ;  a  saying 
which  seems  frequently  to  be  understood  to  signify  that  the 
rules  or  principles  of  Probability  are  thus  all-prevalont  when 
we  are  drawing  conclusions  in  practical  life.  Judging  by 
the  drift  of  the  context,  indeed,  this  seems  a  fair  inter- 
pretation of  his  meaning,  in  so  far  of  course  as  there  could 
be  said  to  be  any  such  thing  as  a  science  of  Probability 
in  those  days.  Prof.  Jevons,  in  his  Pnnciples  of  Science 
(Vol  I.  p,  224),  has  expressed  a  somewhat  similar  view,  of 
course  in  a  way  more  consistent  with  the  principles  of 
modern  science,  physical  and  mathematical.  He  says,  "  1 
conceive  that  it  is  impossible  even  to  expound  the  prin- 
ciples and  methods  of  induction  as  applied  to  natural  phe- 
nomena, in  a  soimd  manner,  without  resting  them  on  the 
theory  of  Probability.  Perfect  knowledge  alone  can  give 
certainty,  and  in  nature  perfect  knowledge  would  be  intinile 
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knowledge,  which  is  clearly  beyond  our  capacities.  We  have, 
therefore,  to  content  ourselves  with  partial  knowledge, — 
knowledge  mingled  with  ignorance,  producing  doubt  \" 

§  8,  There  are  two  senses  in  which  this  disposition  to 
merge  the  two  sciences  into  one  may  be  understood.  Using 
the  word  Probability  in  its  vague  popular  signification, 
nothing  more  may  be  intended  than  to  call  attention  to  the 
fact,  that  in  every  case  alike  our  conclusions  are  nothing 
niore  than  'probable,'  that  is,  that  they  are  not,  and  cannot 
he,  ahsolutely  certain.  This  must  be  fully  admitted,  for  of 
course  no  one  acquainted  with  the  complexity  of  physical 
and  other  evidence  would  seriously  maintain  that  absolute 
ideal  certainty  can  be  attained  in  any  branch  of  applied 
logic.  Hypothetical  certainty,  in  abstract  science,  is  pos- 
sible, but  not  absolute  certainty  in  the  domain  of  the  con- 
crete. This  has  been  already  noticed  in  a  former  chapter, 
where,  however,  it  was  pointed  out  that  whatever  justifica- 
tion may  exist,  on  the  subjective  view  of  logic,  for  regarding 
this  common  prevalence  of  absence  of  certainty  as  warrant- 
ing us  in  fusing  the  sciences  into  one,  no  such  justification  is 
admitted  when  we  take  the  objective  view. 

§  9.    What  may  be  meant,  however,  is  that  the  grounds 

of  this  absence  of  certainty  are  always  of  the  same  general 

character.      This  argument,  if  admitted,  would  have   real 

force,  and  must  therefore  be  briefly  noticed.     We  have  seen 

abundantly  that  when  we  say  of  a  conclusion  within  the 

strict  province  of  Probability,  that  it  is  not  certain,  all  that 

we  mean  is  that  in  some  proportion  of  cases  only  will  such 

conclusion  be  right,  in  the  other  cases  it   will   be  wrong. 

Now  when  we  say,  in  reference  to  any  inductive  conclusion, 

that  we  feel  uncertain  about  its  absolute  cogency,  are  we 

conscious  of  the  same  interpretation  ?     It  seems  to  me  that 

1  See  also  Dngaid  Stewart  (Ed.  by  Hamilton ;  yii.  pp.  115 — 119). 
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we  are  not.     It  is  indeed  quite  possible  that  on  ultim 
analysis  it  might  be  proved  that  experience  of  failure  in  I 
past  employment  of  our  methods  of  investigation,  or  i 
pectation  o£  failure  in  our  future  employment  of  them,  ii 
the  main  cause  of  our  present  want  of  perfect  confidenoSB 
them.      But  this,  as  we  have  repeatedly  insisted,  does  i 
belong  to  the  province  of  logical,  but  to  that  of  Fsychoi 
gical  enquiry.    It  is  surely  not  the  case  that  we  are,  a 
consciously  guided  by  such  occasional  or  repeated  instaiM 
of  past  failure.     In  so  far  as  they  are  at  al!  influential,  ■ 
seem  to  do  their  work  by  infusing  a  vague  want  of  c 
dence  which  cannot  be  referred  to  any  statistical  grounds  S 
its  justification,  at  least  not  in  a  quantitative  way.     Pai 
our  want  of  confidence  is  derived  sympathetically  from  tii;( 
who  have  investigated  the  matter  more  nearly  at  first  1; 
Here  again,  analysis  might  detect  that  a  given  proportioai 
past  failures  lay  at  the  root  of  the  distrust,  but  it  doea  a 
show  at  the  surface,     Moreover,  one  reason  why  we  c 
feel  perfectly   certain    about   our    inductions   is,   that   ' 
memory  has  to  be  appealed  to  for  some  of  our  data ;  and  n 
any  one  assert  that  the  only  reason  why  we  do  not  j 
absolute  reliance  on  our  memory  of  events  long  past  i 
we  have  been  deceived  in  that  way  before  ? 

In  any  other  sense,  therefore,  than  as  a  needful  pre 
against  attaching  too  great  demonstrative  force  to  the  < 
elusions  of  Inductive  Logic,  it  seems  decidedly  misleading:] 
speak  of  its  reasonings  as  resting  upon  Probability. 

§  10,     We  may  now   see  clearly   the   reasons   for  ■ 
limits  within  which  causation'  is  necessarily  required,  1 


1  Eeqnired  that  ia  for  purposes  of  versal  prevslencB,  or  iti 

logical  inference  within  the  limits  of  ance   for  Bcientilic   ptupoaeH- 

Probabilit;;  it  ia  notiut«nded  to  im-  subject  is  more  full;  discOBBed  ii 

ply  HCf  doubts  as  to  its  actual  aid-  fature  oliapter. 
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beyond  which  it  is  not  needed.     To  be  able  to  generalize 
a  formula  so  as  to  extend  it  from  the  observed  to  the  unob- 
served, it  is  clearly  essential  that  there  should  be  a  certain 
permanence  in  the  order  of  nature ;  this  permanence  is  one 
form  of  what  is  implied  in  the  term  causation.      If  the 
circumstances  under  which  men  live  and  die  remaining  the 
same,  we  did  not  feel  warranted  in  inferring  that  four  men 
out  of  ten  would  continue  to  live  to  fifty,  because  in  the  case 
of  those  whom  we  had  observed  this  proportion  had  hitherto 
done  so,  it  is  clear  that  we  should  be  admitting  that  the 
same  antecedents  need  not  be  followed  by  the  same  conse- 
quents.   This  uniformity  being  what  the  Law  of  Causation 
asserts,  the  truth  of  the  law  is  clearly  necessary  to  enable  us 
to  obtain  our  generalizations:  in  other  words,  it  is  necessary 
for  the  Inductive  part  of  the  process.     But  it  seems  to  be 
equally  clear  that  causation  is  not  necessary  for  that  part  of 
the  process  which  belongs  to  Probability,      Provided   only 
that  the  truth  of  our  generalizations  is  secured  to  us,  in  the 
way  just  mentioned,  what  does  it  matter  to  us  whether  or 
not  the  individual  members  are  subject  to  causation  ?     For 
it  is  not  in  reality  about  these  individuals  that  we  make 
inferences.     As  this  last  point  has  been  already  fully  treated 
in  Chapter  Vi,  any  further  allusion  to  it  need  not  be  made  here. 
§  11.    The  above  description,  or  rather  indication,  of  the 
process  of  obtaining  these  generalizations  must  suflSce  for  the 
present    Let  us  now  turn  and  consider  the  means  by  which 
we  are  practically  to  make  use  of  them  when  they  are  ob- 
tained.   The  point  which  we  had  reached  in  the  course  of 
the  investigations  entered  into  in  the  fifth  and  sixth  chapters 
was  this: — Given  a  series  of  a  certain  kind,  we  could  draw 
inferences  about  the  members  which  composed  it;  inferences, 
that  is,  of  a  peculiar  kind,  the  value  and  meaning  of  which 
were  fully  discussed  in  their  proper  place. 

V.  •  13 
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Wc  must  now  shift  our  point  of  view  a  little ;  instead  J 
startiDg,  as  in  the  former  chapters,  with  a  determinate  senfl 
supposed  to  be  given  to  us,  let  ua  assume  that  the  individty 
only  is  given,  and  that  the  work  is  imposed  upon  us  of  i 
ing  out  the  appropriate  series.     How  are  we  to  set  about  % 
task?     In  the  fonner  case  our  data  were  of  tbia  kind;^ 
Eiglit  out  of  ten  men,  aged  fifty,  will  live  eleven  years  mt^ 
and  we  ascertained  in  what  sense,  and  with  what  cert 
we  could  infer  that,  say,  John  Smith,  aged  fifty,  would  li 
Xo  sixty-one. 

g  12.  Let  us  then  suppose,  instead,  that  John  Sra 
presents  himself,  how  should  we  in  this  cise  set  about  obi 
ing  a  series  for  him?  In  other  words,  how  should  ' 
collect  the  appropriate  statistics  ?  It  should  be  borne  j 
mind  that  when  we  are  attempting  to  make  real  inferem 
about  things  as  yet  unknown,  it  is  in  this  form  that  i 
problem  will  practically  present  itself. 

At  first  sight  the  answer  to  this  (|uestion  may  s 
obtained  by  a  very  simple  process,  viz.  by   counting  ] 
many  men  of  the  age  of  John  Smith,  respectively  do  and  j 
not  live  for  eleven  years.     In  reality  however  the  proc 
far  from  being  so  simple  as  it  appears.  For  it  must  be  remftl 
liered  that  each  individual  thing  has  not  one  distinct  8 
appropriate  series,  to  which,  and  to  which  alone,  it  propi 
I>elongs.     We  may  indeed  be  practically  in  the  habit  of  o 
sidering  it  under  such  a  single  aspect,  and  it  may  there 
seem  to  us  more  familiar  when  it  occupies  a  place  in  \ 
seriea  rather  than  in  another;  but  such  a  practice  is  mei 
customary  on  our  part,  not  obligatory.     It  is  obvic 
every  individual  thing  or  event  has  an  indefinite  nnmbera 
properties  or  attributes  observable  in  it,  and  might  tberefa 
he  considered  as  belonging  to  an  indefinite  number  of  di0( 
^ent  classes  of  things.     By  belonging  to  any  one  class  i^ 
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course  becomes  at  the  same  time  a  member  of  all  the  higher 
classes,  the  genera,  of  which  that  class  was  a  species.  But, 
moreover,  by  virtue  of  each  accidental  attribute  which  it  pos- 
sesses, it  becomes  a  member  of  a  class  intersecting,  so  to  say, 
some  of  the  other  classes.  John  Smith  is  a  consumptive 
man  say,  and  a  native  of  a  northern  climate.  Being  a  man 
he  is  of  course  included  in  the  class  of  vertebrates,  also  in 
that  of  animals,  as  well  as  in  any  higher  such  classes  that 
there  may  be.  The  property  of  being  consumptive  refers 
him  to  another  class,  narrower  than  any  of  the  above ;  whilst 
that  of  being  bom  in  a  northern  climate  refers  him  to  a 
new  and  distinct  class,  not  conterminous  with  any  of  the  rest, 
for  there  are  things  bom  in  the  north  which  are  not  men. 

§  13.  When  therefore  John  Smith  presents  himself  to 
OUT  notice  without,  so  to  say,  any  particular  label  attached  to 
bun  informing  us  under  which  of  his  various  aspects  he  is  to 
be  viewed,  the  process  of  thus  referring  him  to  a  class  be- 
comes to  a  great  extent  arbitrary.  If  he  had  been  indicated 
to  us  by  a  general  name,  that,  of  course,  would  have  been 
some  clue ;  for  the  name  having  a  determinate  connotation 
would  specify  at  any  rate  a  fixed  group  of  attributes  within 
which  our  selection  was  to  be  confined.  But  names  and 
-ftttributes  being  connected  together,  we  are  here  supposed 
to  be  just  as  much  in  ignorance  what  name  he  is  to  be 
called  by,  as  what  group  out  of  all  his  innumerable  attributes 
18  to  be  taken  account  of;  for  to  tell  us  one  of  these  things 
would  be  precisely  the  same  in  effect  as  to  tell  us  the  other. 
In  saying  that  it  is  thus  arbitrary  under  which  class  he  is 
placed,  we  mean,  of  course,  that  there  are  no  logical  grounds 
of  decision ;  the  selection  must  be  determined  by  some  ex- 
traneous considerations.  Mere  inspection  of  the^  individual 
would  simply  show  us  that  he  could  equally*  be  referred  . 
to  an  indefinite  number  of  classes,  but  would  in    itself 
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give  no  inducement  to  prefer,  for  our  special  purpose,  one 
of  these  classes  to  another. 

This  variety  of  classes  to  whicli  the  individual  may  be 
referred  owing  to  Lis  possession  of  a  multiplicity  of  attri- 
butes, has  an  important  bearing  on  the  process  of  inference 
which  was  indicated  in  the  earlier  sections  of  this  chapter, 
and  which  we  must  now  examine  in  more  special  reference 
to  our  particular  subject. 

§  14.  It  will  serve  to  bring  out  more  clearly  the  Datura 
of  some  of  those  peculiarities  of  the  step  which  we  are  now 
about  to  take  in  the  case  of  Probability,  if  we  first  esamine 
the  form  which  the  corresponding  step  assumes  in  the  case 
of  ordinary  Logic.  Suppose  then  that  we  wishod  to  ascertain 
whether  a  certain  John  Smith,  a  man  of  thirty,  who  ia 
amongst  other  things  a  resident  in  India,  and  distinctly 
affected  with  cancer,  will  continue  to  survive  there  for 
twenty  years  longer.  The  terms  in  which  the  man  is  thus 
introduced  to  us  refer  him  to  different  classes  in  the  way 
already  indicated.  Corresponding  to  these  classes  there  will 
be  a  number  of  propositions  which  have  been  obtained  by 
previous  observations  and  inductions,  and  which  we  may 
therefore  assume  to  be  available  and  ready  at  hand  when 
we  want  to  make  use  of  them.  Let  us  conceive  them  to 
be  such  as  these  following: — Some  men  live  to  tifty;  some 
Indian  residents  live  to  fifty ;  no  man  sutlering  from  cancer 
lives  for  five  years  more.  From  the  first  and  second  of  these 
premises  nothing  whatever  can  be  inferred,  for  they  are  both* 
particular  propositions,  and  therefore  lead  to  no  conclusion 
in  this  case.     The  third  answers  our  entiuiry  decisively. 

To  the  logical  reader  it  will  hanily  be  necessary  to  poini 
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out  that  the  process  here  under  consideration  is  that  of 
finding  middle  terms  which  shall  serve  to  connect  the 
subject  and  predicate  of  our  conclusion.  This  subject  and 
predicate  in  the  case  in  question,  are  the  individual  before 
us  and  his  death  within  the  stated  period.  Regarded  by 
themselves  there  is  nothing  in  common  between  them,  and 
therefore  no  link  by  which  they  may  be  connected  or  dis- 
connected with  each  other.  The  various  classes  above 
referred  to  are  a  set  of  such  middle  terms,  and  the  proposi- 
tions belonging  to  them  are  a  corresponding  set  of  major 
premises.  By  the  help  of  any  one  of  them  we  are  enabled, 
under  suitable  circumstances,  to  connect  together  the  subject 
and  predicate  of  the  conclusion,  that  is,  to  infer  whether  the 
man  will  or  will  not  live  twenty  years. 

§  15.  Now  in  the  performance  of  such  a  logical  process 
there  are  two  considerations  to  which  the  reader's  attention 
must  for  a  moment  be  directed.  They  are  simple  enough  in 
this  case,  but  will  need  careful  explanation  in  the  correspond- 
ing case  in  Probability.  In  the  first  place,  it  is  clear  that 
whenever  we  can  make  any  inference  at  all,  we  can  do  so 
with  absolute  certainty.  Logic,  within  its  own  domain^ 
knows  nothing  of  hesitation  or  doubt.  If  the  middle  term 
is  appropriate  it  serves  to  connect  the  extremes  in  such  a 
way  as  to  preclude  all  uncertainty  about  the  conclusion ; 
if  it  is  not,  there  is  so  far  an  end  of  the  matter:  no  conclu- 
sion can  be  drawn,  and  we  are  therefore  left  where  we  were. 
Assuming  our  premises  to  be  correct,  we  either  know  our 
conclusion  for  certain,  or  we  know  nothing  whatever  about 
it.  In  the  second  place,  it  should  be  noticed  that  none  of 
the  possible  alternatives  in  the  shape  of  such  major  premises 
as  those  given  above  can  ever  contradict  any  of  the  othera, 
or  be  at  all  inconsistent  with  them.  Regarded  as  isolated 
propositions,  there  is  of  course  nothing  to  secure  such  har- 
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Dionj;  they  have  very  different  predicates,  and  may  seem 
quite  out  of  each  other's  reach  for  either  support  or  opposi- 
tion. But  by  means  of  the  other  premise  they  are  in  each 
case  hrought  into  relation  with  one  another,  and  the  general 
interests  of  truth  and  consistency  prevent  them  therefore 
from  contradicting  one  another.  As  isolated  propositions 
it  might  have  been  the  case  that '  all  men  live  to  fifty,'  and 
that  no  Indian  residents  do  so,  hut  having  recognised  that 
some  men  are  residents  in  India,  we  see  at  once  that  these 
premises  are  inconsistent,  and  therefore  that  one  or  other 
of  them  must  be  rejected.  In  all  applied  logic  this  necessity 
of  avoiding  self-contradiction  is  so  obvious  and  imperious 
that  no  one  would  think  it  necessary  to  lay  down  the  formal 
postulate  that  all  such  possible  major  premises  are  to  be 
mutually  consistent.  To  suppose  that  this  postulate  is  not 
complied  with,  would  be  in  effect  to  make  .two  or  more  con- 
tradictoi-y  assumptions  about  matters  of  fact. 

§  16.  But  now  observe  the  difl'erence  when  we  attempt 
to  take  the  corresponding  step  in  Probability.  For  ordinary 
propositions,  universal  or  particular,  substitute  statistical 
propositions  of  wliat  we  have  been  in  the  habit  of  calling 
the  'proportional'  kind.  In  other  words,  instead  of  asking 
whether  the  man  wiU  live  for  twenty  years,  let  us  ask  whether 
he  will  live  for  one  year  ?  We  shall  be  unable  to  find  any 
universal  propositions  which  will  cover  the  case,  but  wo  may 
without  difficulty  obtain  an  abundance  of  appropriate  pro- 
portional ones.  They  will  be  of  the  following  description : — 
Of  men  aged  30,  98  in  100  live  another  year ;  of  residents  in 
India  a  smaller  proportion  survive,  let  ua  for  example  say 
Hi)  in  100 ;  of  men  suffering  from  cancer  a  smaller  proportion 
■till,  let  us  say  20  in  100. 

Now  in  both  of  the  respects  to  which  attention  has  just 
been  drawn,  propositions  of  this  kind  offer  a  marked  con- 
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trast  with  those  last  considered.     In  the  first  place,  they  do 

not,  like   ordinary  propositions,  either  assert  unequivocally 

yes  or  no,  or  else  refuse  to  open  their  lips;  but  they  give 

instead  a  sort  of  qualified  or  hesitating  answer  concerning 

the  individuals  included  in  them.     This  is  of  coui-se  nothing 

more  than  the  familiar  characteristic  of  what  may  be  called 

'probability  propositions.'     But  it  leads  up  to,  and  indeed 

renders    possible,   the   second  and   more  important  point ; 

viz.  that  these  various  answers,  though  they  cannot  directly 

and  foimally  contradict  one  another  (this   their   nature   as 

proportional  propositions,  will  not  as  a  rule  permit),  may  yet, 

in  a  way  which  will  now  have  to  be  pointed  out,  be  found 

to  be  more  or  less  in  conflict  with  one  another. 

Hence  it  follows  that  in  the  attempt  to  draw  a  conclusion 
from  premises  of  the  kind  in  question,  we  may  be  placed 
in  a  position  of  some  perplexity;  but  it  is  a  perplexity 
which  may  present  itself  in  two  forms,  a  mild  and  an  aggra- 
vated form.    We  will  notice  them  in  turn. 

§  17.  The  mild  form  occurs  when  the  different  classes 
to  which  the  individual  case  may  be  appropriately  referred 
are  successively  included  one  within  another;  for  here  our 
sets  of  statistics,  though  leading  to  different  results,  will 
not  often  be  found  to  be  very  seriously  at  variance  with 
one  another.  AU  that  comes  of  it  is  that  as  we  ascend  in  the 
scale  by  appealing  to  higher  and  higher  genera,  the  sta- 
tistics grow  continually  less  appropriate  to  the  particular 
case  in  point,  and  such  information  therefore  as  they  afford 
becomes  gradually  less  explicit  and  accurate. 

§  18.  The  question  that  we  originally  wanted  to  deter- 
mine, be  it  remembered,  is  whether  John  Smith  will  die 
within  one  year.  But  all  knowledge  of  this  fact  being 
unattainable,  owing  to  the  absence  of  suitable  inductions,  we 
felt  justified  (with  the  explanation,  and  under  the  restrictions 
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mentioned  in  Cbap.  v.),  in  substituting,  aa  tbo  only  available 
•eiquivalent  for  such  individual  knowledge,  the  answer  to  the 
following  statistical  enquiry.  What  proportion  of  men  in  his 
circumstances  die  ? 

But  then  at  once  there  begins  to  arise  some  doubt  and 
ambiguity  as  to  what  exactly  is  to  be  understood  by  his  cir- 
cumstances. We  may  know  very  well  what  these  circum- 
stances are  in  themselves,  and  yet  be  in  perplexity  as  to 
how  many  of  them  we  ought  to  take  into  account  when 
(endeavouring  to  estimate  his  fate.  We  might  conceivably, 
for  a  beginning,  choose  to  confine  our  attention  to  those 
properties  only  which  he  has  in  common  with  all  animals. 
If  80,  and  statistics  on  the  subject  were  attainable,  they 
would  presumably  be  of  some  such  character  as  this,  Ninety- 
nine  animals  out  of  a  hundred  die  within  a  year.  Unusual  as 
such  a  reference  would  be,  we  should,  logically  speaking,  be 
doing  nothing  more  than  taking  a  wider  class  than  the  one 
we  were  accustomed  to.  Bimilaily  we  might,  if  we  pleased, 
take  our  stand  at  the  class  of  vertebrates,  or  at  that  of 
mammalia,  if  zoologists  were  able  to  give  us  the  requisite 
information.  Of  course  we  reject  these  wide  classes  and 
prefer  a  narrower  one.  If  asked  why  we  reject  them,  the 
natural  answer  is  that  they  are  so  general,  and  resemble  the 
particular  case  before  us  in  so  few  points,  that  we  should  be 
seedingly  likely  to  go  astray  in  trusting  to  them.  Though 
accuracy  cannot  he  insured,  we  may  at  least  avoid  any  need- 
less exaggeration  of  the  relative  number  and  magnitude  of 
our  errors. 

§  19.  The  above  answer  is  quite  valid;  but  whilst  cau- 
tioning us  against  appealing  to  too  wide  a  class,  it  seems  to 
suggest  that  wo  cannot  go  wrong  in  the  opposite  direction, 
that  is  in  taking  too  narrow  a  class.  And  yet  we  do  avoid 
any  such  extremes.     John  Smith  is  not  only  an  Englishman; 
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he  may  also  be  a  native  of  such  a  part  of  England,  be  living 
in  such  a  Presidency,  and  so  on.  An  indefinite  number  of 
Buch  additional  characteristics  might  be  brought  out  into 
notice,  many  of  which  at  any  rate  have  some  beariDg  upon 
the  question  of  vitality.  Why  do  we  reject  any  consideration 
of  these  narrower  classes  ?  We  do  reject  them,  but  it  is  for 
-what  may  be  termed  a  practical  rather  than  a  theoretical 
reason.  As  was  explained  in  the  first  chapters,  it  is  essential 
that  our  series  should  contain  a  considerable  number  of  terms 
if  they  are  to  be  of  any  service  to  us.  Now  many  of  the 
attributes  of  any  individual  are  so  rare  that  to  take  them 
into  account  would  be  at  variance  with  the  fundamental 
assumption  of  our  science,  viz.  that  we  are  properly  concerned 
only  with  the  averages  of  large  numbers.  The  more  special 
and  minute  our  statistics  the  better,  provided  only  that  we 
can  get  enough  of  them,  and  so  make  up  the  requisite  large 
number  of  instances.  This  is,  however,  unfortunately  impos- 
sible in  many  cases.  We  are  therefore  obliged  to  neglect 
one  attribute  after  another,  and  so  enlarge  the  contents 
of  our  class;  at  the  avowed  risk  of  somewhat  increased 
variety  and  unsuitability  in  the  members  of  it,  for  at  each 
step  of  this  kind  we  diverge  more  and  more  from  the  sort  of 
instances  that  we  really  want.  We  continue  to  do  so,  until 
we  no  longer  gain  more  in  quantity  than  we  lose  in  quality. 
We  finally  take  our  stand  at  the  point  where  we  first  obtain 
statistics  drawn  from  a  suflSciently  large  range  of  observation 
to  secure  the  requisite  degree  of  stability  and  uniformity. 

§  20.  In  such  an  example  as  the  one  just  mentioned, 
where  one  of  the  successive  classes — man — is  a  well-defined 
natural  kind  or  species,  there  is  such  a  complete  break  in 
each  direction  at  this  point,  that  every  one  is  prompted  to 
take  his  stand  here.  On  the  one  hand,  no  one  would 
ever  think  of  introducing  any  reference  to  the  higher  classes 
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with  fewer  attributes,  such  as  animal  or  organized  being : 
and  on  the  other  haml,  the  inferior  classes,  created  by  our 
taking  notice  of  hia  employment  or  place  of  residence,  &c., 
do  not  as  a  rule  differ  sufBciently  in  their  characteristicB 
from  the  class  vian  to  make  it  worth  our  while  to  attend 
to  thera. 

Now  and  then  indeed  these  characteristics  do  rise  into 
importance,  and  whenever  this  is  the  case  we  concentrate 
our  attention  upon  the  class  to  which  they  correspond,  that 
ia,  the  class  which  is  marked  ofif  by  their  presence.  Thus, 
for  instance,  the  quality  of  cons umptiven ess  separates  any 
one  off  so  widely  from  the  majority  of  his  fellow-men  in  all 
questions  pertaining  to  mortality,  that  statistics  about  the 
lives  of  consumptive  men  Jift'cr  materially  from  those  which 
refer  to  men  in  general.  And  we  see  the  result ;  if  a  con- 
sumptive man  can  effect  an  insurance  at  all,  ho  must  do  it 
for  a  much  higher  premium,  calculated  upon  his  special 
circumstances.  In  other  words,  the  attribute  is  sufficiently 
important  to  mark  off  a  fresh  class  or  series.  So  with  In- 
surance against  accident.  It  is  not  indeed  attempted  to 
make  a  special  rate  of  insurance  for  the  members  of  each 
separate  trade,  but  the  differences  of  risk  to  which  they  are 
liable  oblige  us  to  take  such  facts  to  some  degree  into 
accouut.  Hence,  trades  are  roughly  divided  into  two  or 
three  classes,  such  as  the  ordinary,  the  hazardous,  and  the 
extra-haxanlous,  each  having  to  pay  its  own  rate  of  pre- 


§  SI.  ^\1iere  one  or  other  of  the  classee  ^us  corresponds 
to  natund  kiud^  w  inToIv«;s  distinctions  of  co-ordinat«  im- 
portaucw  wiUi  ihiwv  of  natural  kinds,  the  process  is  not 
dilHoult  i  thorv  is  alutost  always  some  one  of  these  classes 
which  is  so  uDivorsally  net.'Vf^uiiiAl  to  be  the  appropriate  one. 
tlwt  most  iKTJum  an  quite  unawatrc  of  there  being  anjr 
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necessity  for  a.  process  of  selection.  Except  in  the  cases 
where  a  man  has  a  sickly  constitution,  or  follows  a  danger- 
ous employment,  we  seldom  have  occasion  to  collect  sta- 
tistics for  him  from  any  class  but  that  of  men  in  general 
of  bis  age  in  the  country. 

When,  however,  these  successive  classes  are  not  ready 
marked  out  for  us  by  nature,  aud  thence  arranged  in  easily 
distinguishable  groups,  the  process  is  more  obviously  arbi- 
trary. Suppose  we  were  considering  the  chance  of  a  man's 
house  being  burnt  down,  with  what  collection  of  attributes 
should  we  rest  content  in  this  instance  ?  Should  we  include 
all  kinds  of  builcliiigs,  or  only  dwelling-houses,  or  confine 
ourselves  to  those  where  there  is  much  wood,  or  those  which 
have  stoves  ?  All  these  attributes,  and  a  multitude  of  others 
may  be  present,  and,  if  bo,  they  are  all  circumstances  which 
help  to  modify  our  judgment.  We  must  be  guided  here  by 
the  statistics  which  we  happen  to  be  able  to  obt-ain  in 
Bu63cient  numbers.  Here  again,  rough  distinctions  of  thia 
kind  are  practically  drawn  in  Insurance  Offices,  by  dividing 
risks  into  ordinary,  hazardous,  and  extra-hazardous.  We 
examine  our  case,  refer  it  to  one  or  other  of  these  classes, 
and  then  form  our  judgment  upon  its  prospects  by  the  sta- 
tistics appropriate  to  its  class. 

So  much  for  what  may  be  called  the  mild  form  in  which 
the  ambiguity  occurs ;  but  there  is  an  a^ravated  form  in 
which  it  may  show  itself,  and  which  at  first  sight  seems  to 
place  us  in  far  greater  perplexity. 

§  22.  Suppose  that  the  different  classes  mentioned  above 
are  not  included  successively  one  within  the  other.  We  may 
then  be  quite  at  a  loss  which  of  the  statistical  tables  to 
employ.  Let  us  assume,  for  example,  that  nine  out  of  ten 
Englishmen  are  injured  by  residence  in  Madeira,  but  that 
nine  out  of  ten  consumptive  persons  are  benefited  by  such  a 
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residence.  These  statistics,  though  fancifal,  are  conceivable 
and  perfectly  compatible'.  Joba  Smith  is  a  consumptive 
Eogliabman ;  are  we  to  recommend  a  visit  to  Madeira  in  his 
case  or  not?  In  other  worli  what  inferences  are  we  to 
draw  about  the  probabihtv  of  hiu  death  ?  Both  of  the  eta- 
tiatical  tables  apply  to  his  case  but  ttiey  would  lead  us  to 
directly  contradictory  conclusions  This  does  not  mean,  of 
course,  contradictory  precisely  m  the  logical  sense  of  that 
word,  for  oue  of  these  propositions  does  not  assert  that  an 
event  must  happen  and  the  other  deny  that  it  must ;  but 
contradictory  in  the  sense  that  one  would  cause  us  in  some 
considerable  degree  to  believe  what  the  other  would  cause  ua 
in  some  considerable  degree  to  disbelieve.  This  refers,  of 
course,  to  the  individual  events ;  the  statistics  are  by  suppo- 
sition in  no  degree  contradictory.  Without  further  data^ 
therefore,  we  can  come  to  no  decision. 

§  23.  Practically,  of  course,  if  we  were  forced  to  a  deci- 
sion with  only  these  data  before  us,  we  should  make  our 
choice  by  the  consideration  that  the  state  of  a  man's  lungs 
has  probably  more  to  do  with  his  health  than  the  place  of 
his  birth  has;  that  is,  ws  sliould  conclude  that  the  duration 
of  life  of  consumptive  Englishmen  corresponds  much  more 
closely  with  that  of  consumptive  persons  in  general  than 
with  that  of  their  healthy  countrymen.  But  this  is,  of 
course,  to  import  alien  considerations  into  the  question. 
The  data,  as  they  are  given  to  us,  and  if  we  confine  our- 


'  I  huTO  mostly  attempted  to  give 
eiamples  of  life  statistics  that  bIioM 
be  cocrecti  but  when  thej  have  to  be 
iaveiited  this  may  aa  yiell  ha  dons 
oompletelj,  at  tba  riak  (aa  I  believe 
is  the  oaseiiere)  q(  flagrant  violatioa 
□t  facts.     Tbe  pecaliailty  intended 


to  lie  i11i.istrat(!il  above  does  nndonbt- 
ediy  present  itself  in  many  diree~ 
tionK,  but  I  cannot  dissnver  aoj  ex- 
ample tbat  EbiJl  both  eibibit  it  to  • 
auffiuiently  marked  eiteiit,  and  with 
due  numencal  detenaiuateiieaa,  to 
serve  us  a  conTeuient  logical  example. 
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BelFes  to  ihem,  leare  us  in  alisolute  nncerUiDty  npcm  the 
point.  It  may  be  that  the  coDsumptiTe  Englishmen  almost 
all  die  when  transportad  into  the  other  climate ;  it  may  be 
that  they  almost  all  recover.  If  they  die,  this  is  in  obvious 
acxxirdanoe  with  the  fiist  set  of  statistics ;  it  will  be  found  in 
aoDcndanoe  with  the  second  set  through  the  fact  of  the 
foreign  oomsumpdves  profiting  by  the  change  of  climate  in 
more  than  what  might  be  termed  their  *due  proportion, 
A  amilar  explanation  will  apply  to  the  other  alternative, 
viz.  to  the  supposition  that  the  consumptive  Englishmen 
moetly  recover.  The  problem  is,  therefore,  left  absolutely 
indeterminate,  for  we  cannot  here  appeal  to  any  general  rule 
80  simple  and  so  obviously  applicable  as  that  which,  in  a 
fonner  case,  recommended  us  always  to  prefer  the  more 
qpecnal  statistics,  when  sufficiently  extensive,  to  those  which 
are  wider  and  more  general  We  have  no  means  here  of 
knowing  whether  one  set  is  more  special  than  the  other. 

And  in  this  no  difficulty  can  be  found,  so  long  as  we 
confine  ourselves  to  a  just  view  of  the  subject  Let  me 
again  recall  to  the  reader  s  mind  what  our  present  position 
is;  we  have  substituted  for  knowledge  of  the  individual 
(finding  that  unattainable)  a  knowledge  of  what  occurs  in 
the  average  of  similar  cases.  This  step  had  to  be  taken  the 
moment  the  problem  was  handed  over  to  Probability.  But 
the  conception  of  similarity  in  the  cases  introduces  us  to  a 
perplexity ;  we  manage  indeed  to  evade  it  in  many  in- 
stances, but  here  it  is  inevitably  forced  upon  our  notice. 
There  are  here  two  aspects  of  this  similarity,  and  they 
introduce  us  to  two  distinct  averages.  Two  assertions  are 
made  as  to  what  happens  in  the  long  run,  and  both  of  these 
assertions,  by  supposition,  are  verified.  Of  their  truth  there 
need  be  no  doubt,  for  both  were  supposed  to  be  obtained 
from  experience. 
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§  24.  It  may  perhaps  be  supposed  that  such  an  example 
as  this  is  a  reductio  ad  absurdum  of  the  principle  upon  which 
Life  and  other  Insurances  are  founded.  But  a  momenta 
consideration  wiU  show  that  this  is  quite  a  mistake,  and 
that  the  principle  of  Assurance  is  just  as  applicable  to 
examples  of  this  kind  as  to  any  other.  An  Office  need  find 
no  difficulty  in  the  case  supposed.  They  might  (for  a  reason 
to  be  mentioned  presently,  they  probably  would  not)  insure 
the  individual  without  inconsistency  at  a  rate  determined 
by  either  average.  They  might  say  to  hira,  "  You  are  an 
Englishman.  Out  of  the  multitude  of  English  who  come  to 
us  nine  in  ten  die  if  they  go  to  Madeira.  We  will  insure 
you  at  a  rate  assigned  by  these  statistics,  knowing  that  in 
the  long  run  all  will  come  right  so  far  as  we  are  concerned. 
You  are  also  consumptive,  it  is  true,  and  we  do  not  know 
what  proportion  of  the  English  are  consumptive,  nor  what 
proportion  of  English  consumptives  die  in  Madeira.  But 
this  does  not  realiy  matter  for  our  purpose.  The  fonnnla, 
nine  in  ten  die,  is  in  reality  calculated  by  taking  into  account 
these  unknown  proportions;  for,  though  we  do  not  know 
them  in  themselves,  statistics  tell  us  all  that  we  care  to 
know  about  their  results.  In  other  words,  whatever  un- 
known elements  may  exist,  must,  in  regard  to  all  the  effects 
which  they  can  produce,  have  been  already  taken  into 
account,  BO  that  our  ignorance  about  them  cannot  in  the 
least  degree  invalidate  such  conclusions  as  we  are  able  t-o 
di-aw.  And  this  is  sufficient  for  our  purpose."  But  precisely 
the  same  language  might  be  held  to  him  if  he  presented 
himself  as  a  consumptive  man;  that  is  to  say,  the  Offica 
could  safely  carry  on  its  proceedings  upon  either  alternative. 

This  would,  of  course,  be  a  very  imperfect  stata  for  the 
matter  to  be  left  in.  The  only  rational  plan  would  be  to 
isolate  the  ca^  of  consumptive  Englishmen,  so  as  to  make 
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a  separate  calculation  for  their  circumstances.  Tbis  cal- 
culation would  then  at  once  supersede  all  other  tables  so 
far  as  they  were  concerned;  for  though,  in  the  end,  it  could 
not  arrogate  to  itself  any  superiority  over  the  others,  it 
would  in  the  mean  time  be  marked  by  fewer  and  slighter 
aberrations  from  the  truth. 

§  25.  The  real  reason  why  the  Insurance  Office  could 
not  long  work  on  the  above  terras  is  of  a  very  different 
kind  from  that  which  aomo  readers  might  contemplate,  and 
belongs  to  a  class  of  considerations  which  have  been  much 
neglected  in  the  attempts  to  construct  sciences  of  the  dif- 
ferent branches  of  human  conduct.  It  is  nothing  else  than 
that  annoying  contingency  to  which  prophets  since  the  time 
of  Jonah  have  been  subject,  of  uttering  suicidal  prophecies  ; 
of  publishing  conclusions  which  are  perfectly  certain  when 
every  condition  and  cause  but  one  have  been  taken  into 
itjcount,  that  one  being  the  effect  of  the  prophecy  itself 
upon  those  to  whom  it  refers. 

In  our  example  above,  the  Office  (in  so  far  as  the  parti- 
cular cases  in  Madeira  are  concerned)  would  get  on  very  well 
until  the  consumptive  Englishmen  in  question  found  out 
what  much  better  terms  they  could  make  by  announcing 
themselves  as  consumptives,  and  paying  the  premium  ap- 
propriate to  that  class,  instead  of  announcing  themselves  as 
Englishmen.  But  if  tbey  did  this  they  would  of  course  be 
disturbing  the  statistics.  The  tables  were  based  upon  the 
usBumption  that  a  certain  fixed  proportion  (it  does  not 
matter  what  proportion)  of  the  English  lives  would  continue 
to  be  consumptive  lives,  which,  under  the  supposed  circum- 
Ranees,  would  probably  soon  cease  to  be  true.  Wiien  it  ia 
mid  that  nine  Englishmen  out  of  ten  die  in  Madeira,  it  i« 
meant  that  of  those  who  come  to  the  Office,  as  the  phrase  ia, 
at  random,  or  in  their  fair  proportions,  nine-tenths  die.     The 
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^^H  consumptives  arc  supposed  to  go  tbere  just  like  red-haired 
^^V  men,  or  poets,  or  any  other  special  class.  Or  tliey  might  go 
^^V  in  any  proportions  greater  or  less  than  those  of  other  classes, 
^^H  so  long  as  they  adhered  to  the  same  proportion  throughout. 
^^M  The  tables  are  then  calculated  on  the  continuance  of  this 
^^H  state  of  things ;  the  practical  contradiction  is  in  supposing 
^^V  such  a  state  of  things  to  continue  after  the  people  had  once 
had  a  look  at  the  tables.  If  we  merely  make  the  assump- 
tion that  the  publication  of  tiiese  tables  made  no  such  altera- 
I  tion  in  the  conduct  of  those  to  whom  it  referred,  no  hitch  of 

this  kind  need  occur. 

§  26.  The  assumptions  here  made,  as  has  been  said,  are 
not  in  any  way  contradictory,  but  they  need  some  explana- 
tion. It  will  readily  be  seen  that,  taken  together,  they  are 
inconsistent  with  the  supposition  that  each  of  these  classes  is 
homogeneous,  that  is,  that  the  statistical  proportions  which 
hold  of  the  whole  of  either  of  them  will  also  hold  of  any 
portion  of  them  which  we  may  take.  There  are  certain 
individuals  (viz.  the  consumptive  Englishmen)  who  belong 
to  each  class,  and  of  course  the  two  different  seta  of  statistics 
cannot  both  be  true  of  them  taken  by  themselves.  They 
might  coincide  in  their  characteristics  with  either  class,  but 
not  with  both ;  probably  in  most  practical  cases  they  will 
coincide  with  neither,  but  be  of  a  somewhat  intermediate 
character.  Now  when  it  is  said  of  any  such  heterogeneous 
body  that,  say,  nine-tenths  die,  what  is  meant  (or  rather 
implied)  is  that  the  class  might  be  broken  up  into  smaller 
subdivisions  of  a  more  homogeneous  character,  in  some  of 
which,  of  course,  more  than  nine-tenths  die,  whilst  in  others 
less,  the  differences  depending  upon  their  character,  consti- 
tution, profession,  &c. ;  the  number  of  such  divisions  and  the 
amount  of  their  divergence  from  one  another  being  perhaps 
very  considerable. 
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Now  when  we  speak  of  either  class  as  a  whole  and  say 
that  nine-tenths  die,  the  most  natural  and  soundest  mean- 
ing is  that  that  would  be  the  proportion  if  all  without 
exception  went  abroad,  or  (what  comes  to  the  same  thing)  if 
each  of  these  various  subdivisions  was  represented  in  fair 
proportion  to  its  numbers.  Or  it  might  only  be  meant  that 
they  go  in  some  other  proportion,  depending  upon  their 
tastes,  pursuits,  and  so  on.  But  whatever  meaning  be  adopted 
one  condition  is  necessary,  viz.  that  the  proportion  of  each 
class  that  went  at  the  time  the  statistics  were  drawn  up 
must  be  adhered  to  throughout.  When  the  class  is  homo- 
geneous this  is  not  needed,  but  when  it  is  heterogeneous  the 
statistics  would  be  interfered  with  unless  this  condition  were 
secured. 

We  are  here  supposed  to  have  two  sets  of  statistics,  one 
for  the  English  and  one  for  the  consumptives,  so  that  the 
consumptive  English  are  in  a  sense  counted  twice  over.  If 
their  mortality  is  of  an  intermediate  amount,  therefore,  they 
serve  to  keep  down  the  mortality  of  one  class  and  to  keep 
up  that  of  the  other.  If  the  statistics  are  supposed  to  be 
exhaustive,  by  referring  to  the  whole  of  each  class,  it  follows 
that  actually  the  same  individuals  must  be  counted  each 
time;  but  if  representatives  only  of  each  class  are  taken,  the 
same  individuals  need  not  be  inserted  in  each  set  of  tables. 

§  27.  When  therefore  they  come  to  insure  (our  remarks 
are  still  confined  to  our  supposed  Madeira  case),  we  have 
some  English  consumptives  counted  as  English,  and  paying 
the  high  rate ;  and  others  counted  as  consumptives  and  pay- 
ing the  low  rate.  Logically  indeed  we  may  suppose  them  all 
entered  in  each  class,  and  paying  therefore  each  rate.  What 
we  have  said  above  is  that  any  individual  may  be  conceived 
to  present  himself  for  either  of  these  classes.  Conceive  that 
some  one  else  pays  his  premium  for  him,  so  that  it  is  a 
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matter  of  indiffuicoce  to  him  personally  at  wliich  rate  he 
insures,  anil  tliere  is  nothing  to  prevent  some  of  the  class  (or 
for  that  matter  all)  going  to  one  class,  and  others  (or  all 
^ain)  going  to  the  other  class. 

So  long  therefore  aa  WG  make  the  logically  possihle 
though  practically  ahsurd  supposition  that  some  men  will 
continue  to  pay  a  higher  rate  than  they  need,  there  is  no- 
thing to  prevent  the  English  consumptives  (some  or  all)  from 
insuring  in  each  categoiy  and  paying  its  appropriate  pre- 
mium.  As  soon  as  they  gave  any  thought  to  the  matter,  of 
course  they  would,  in  the  case  supposed,  all  prefer  to  insure 
as  consumptives.  But  their  doing  this  ivould  disturb  each  set 
of  statistics.  The  English  mortality  in  Madeira  would  in- 
stantly become  lieavier,  so  far  as  the  Insurance  company  was 
concerned,  by  the  loss  of  all  their  best  lives ;  whilst  the  con- 
sumptive statistics  (unless  all  the  English  consumptives  had 
already  been  taken  for  insurance)  would  be  in  the  same  way 
deteriorated',  A  slight  readjustment  therefore  of  each  scale 
of  insurance  would  then  be  needed ;  this  is  the  disturbance- 
mentioned  just  above.  It  must  be  clearly  understood,  how- 
ever, that  it  is  not  our  original  statistics  wliich  have  proved 
to  be  inconsistent,  but  simply  that  there  were  practical 
obstacles  to  canying  out  a  system  of  insurance  upon  tliem. 

§  28.  Examples  subject  to  the  difficulty  now  undor 
consideration  will  doubtless  seem  perplexing  to  the  student 
unacquainted  with  the  subject.  They  are  difficult  to  recon- 
cile with  any  other  view  of  the  science  than  that  insisted  oil 
throughout  this  Essay,  viz.  that  we  are  only  concerned  with 
averages.      It  will   perhaps   be  urged   that  there  are   two 

'  Tlia   reiLaon    is    obvionfl.      Tlie  irliereoB  the  woist  consmnptive  liTes 

healtbiest  English  lives  in  Madeira  tliere  (yiz.  the  English)  nra  noir  iij- 

(viK.  tliu  coDBumptive  ouea}  haye  now  creased  in  relatiTe  EamljerE.^ 
ceased  to  bo  reckoned  na  English ; 
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different  values  of  the  man's  life  in  these  eases,  and  that 
they  cannot  both  be  true.     Why  not  ?    The  'value'  of  his 
life  is   simply  the  number   of  years  to  which  men  in  his 
circumstances  do,  on  the  average,  attain ;  we  have  the  man 
set  before  us  under  two  different  circumstances;  what  wonder, 
therefore,  that  these  should  offer  different  averages?    In  such 
an  objection  it  is  forgotten  that  we  have  had  to  substitute 
for  the  unattainable  result  about  the  individual,  the  really 
attainable  result  about  a  set  of  men  as  much  like  him  as 
possible.      The  difficulty  and   apparent   contradiction  only 
arise  when  people  wiU  try  to  find  some  justification  for  their 
belief  in  the  individual  case.     What  can  we  possibly  con- 
clude, it  may  be  asked,  about  this  particular  man   John 
Smith's  prospects  when  we  are  thus  offered  two  different 
values  for  his  life  ?    Nothing  whatever,  it  must  be  replied  ; 
nor  could  we  in  reality  draw  a  conclusion,  be  it  remembered, 
in  the  former  case,  when  we  were  practically  confined  to  one 
set   of  statistics.    There  also  we  had  what  we  called  the 
'value '  of  his  life,  and  since  we  only  knew  of  one  such  value, 
we  came  to  regard  it  as  in  some  sense  appropriate  to  him  as 
an  individual.    Here,  on  the  other  hand,  we  have  two  values, 
belonging  to  different  series,  and  as  these  values  are  really 
different  it  may  be  complained  that  they  are  discordant,  but 
such  a  complaint  can  only  be  made  when  we  do  what  we 
have  no  right  to  do,  viz.  assign  a  value  to  the  individual 
which  shall  admit  of  individual  justification. 

§  29.  Is  it  then  perfectly  arbitrary  what  series  or  class 
of  instances  we  select  by  which  to  judge  ?  By  no  means ;  it 
has  been  stated  repeatedly  that  in  choosing  a  series,  we  must 
seek  for  one  the  members  of  which  shall  resemble  our  indi- 
vidual in  as  many  of  his  attributes  as  possible,  subject  only 
to  the  restriction  that  it  must  be  a  sufficiently  extensive 
series.    What  is  meant  is,  that  in  the  above  case,  where  we 
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^^M  have  two  series,  we  cannot  fairly  call  them  contradictory;  the 
^^H  only  valid  charge  is  one  of  incompleteness  or  insufficiency  for 
^^H  their  purpose,  a  charge  which  applies  in  exactly  the  same 
^^H  sense,  be  it  remembered,  to  all  statistics  which  comprise 
^^V  genera  unnecessarily  wider  than  the  species  with  which  we 
^^M  are  concerned.  The  only  difference  between  the  two  differ- 
^^H  ent  classes  of  cases  is,  that  in  the  one  instance  we  are  on  a 
^^B  path  which  we  know  will  lead  at  the  last,  through  many 
^^H  eiTors,  towards  the  truth  (in  the  sense  in  which  truth  can  he 
^^H  attained  here),  and  we  took  it  for  want  of  a  better.  In  the 
^^H  other  instance  we  hare  two  such  paths,  perfectly  different 
^^H  paths,  either  of  which  however  will  lead  us  towards  the  truth 
^^f     as  before.     Contradiction  can  only  seem  to  arise  when  it  is 

attempted  to  justify  eaeh  separate  step  on  qui  paths,  as  well 

as  their  ultimate  tendency. 

Still  it  cannot  he  denied   that  these   objections   are   a 

I  serious  drawback  to  the  completeness  and  validity  of  any 
anticipations  which  are  merely  founded  upon  statistical  fre- 
quency, at  any  rate  in  an  early  stage  of  experience,  when 
but  few  statistics  have  been  collected.  Such  knowledge  as 
Probabihty  can  give  is  not  in  any  individual  case  of  a  high 
order,  being  subject  to  the  characteristic  infirmity  of  re- 
peated error ;  but  even  when  measured  by  its  own  stand- 
ard it  commences  at  a  very  low  stage  of  proficiency.  The 
errors  are  then  relatively  very  numerous  and  large  compared 
with  what  they  may  ultimately  he  reduced  to. 
§  30.  Here  as  elsewhere  there  is  a  continuous  process 
of  specialization  going  on.  The  needs  of  a  gradually  widen- 
ing experience  are  perpetually  calling  upon  us  to  subdivide 
classes  which  are  found  to  be  too  heterogeneous.  Sonietinies 
the  only  complaint  that  has  to  be  made  is  that  the  class  to 
which  WQ  are  obliged  to  refer  is  found  to  be  somewhat  too 
broad  to  suit  our  purpose,  and  that  it  might  be  subdivided 
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with  convenience.    This  is  the  case,  as  has  been  shown  above, 
when  an  Insurance  ofiSce  finds  that  its  increasing  busiDess 
makes  it  possible  and  desirable  to  separate  oflf  the  men  who 
follow  some  particular  trades  from  the  rest  of  their  fellow- 
countrymen.     Similarly  in  every  other  department  in  which 
statistics  are  made  use  of.    This  increased  demand  for  speci- 
ficness  leads^  in  fact,  as  naturally  in  this  direction,  as  does 
the  progress  of  civilization  to  the  subdivision  of  trades  in 
any  town  or  country.     So  in  reference  to  the  other  kind  of 
perplexity  mentioned  above.     Nothing  is  more  common  in 
those  sciences  or  practical  arts,  in  which  deduction  is  but 
little  available,  and  where  in  consequence  our  knowledge  is 
for  the  most  part  of  the  empirical  kind,  than  to  meet  with 
suggestions  which  point  more  or  less  directly  in  contrary 
directions.    Whenever  some  new  substance  is  discovered  or 
brought  into  more  general  use,  those  who  have  to  deal  with 
it  must  be  familiar  with  such  a  state  of  things.    The  medical 
man  who  has  to  employ  a  new  drug  may  often  find  him- 
self confronted  by  the  two  distinct  recommendations,  that  on 
the  one  hand  it  should  be  employed  for  certain  diseases,  and 
that  on  the  other  hand  it  should  not  be  tried  on  certain  con- 
stitutions.   A  man  with  such  a  constitution,  but  suflfering 
from  such  a  disease,  presents  himself;  which  recommenda- 
tion is  the  doctor  to  follow  ?    He  feels  at  once  obliged  to 
set  to  work  to  collect  narrower  and  more  special  statistics, 
in  order  to  escape  from  such  an  ambiguity. 

§  31.  In  this  and  a  multitude  of  analogous  cases 
afforded  by  the  more  practical  arts  it  is  not  of  course  neces- 
saiy  that  numerical  data  should  be  quoted  and  appealed 
to ;  it  is  sufficient  that  the  judgment  is  more  or  less  con- 
sciously determined  by  them.  All  that  is  necessary  to  make 
the  examples  appropriate  is  that  we  should  admit  that  in 
their  case  statistical  data  are  our  ultimate  appeal  in  the 
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present  atate  of  knowledge.  Of  course  if  the  empirical 
laws  can  be  resolved  into  their  compoueut  causes  we  may 
appeal  to  direct  deduction,  and  in  this  case  the  employ- 
tnent  of  statistics,  and  consequently  the  use  of  the  theory  of 
Probability,  may  be  superseded. 

In  this  direction  therefore,  as  time  proceeds,  the  advance 
of  statistical  refinement  by  the  incessant  subdivision  of  classes 
to  meet  the  developing  wants  of  man  is  plain  enough.  But 
if  we  glance  backwards  to  a  more  primitive  stage,  we  shall 
soon  see  in  what  a  very  imperfect  state  the  operation  com- 
mences. At  this  early  stage,  however,  Probabihty  and  In- 
duction are  so  closely  connected  together  as  to  be  very  apt  to 
be  merged  into  one,  or  at  any  rate  to  have  their  functions 
confounded.  It  will  be  necessary  therefore  to  examine  their 
early  stages  more  minutely,  and  with  more  direct  reference 
to  Induction.  Before  doing  so,  the  results  obtained  up  to 
this  point  may  be  summarized  as  follows: — 

§  32.  Since  the  generalization  of  our  statistics  is  found  to 
belong  to  Induction,  this  process  of  generalization  may  be 
regarded  as  prior  to,  or  at  least  independent  of,  Probability. 
We  have,  moreover,  already  discussed  (in  Chapter  v.)  the 
step  corresponding  to  what  are  termed  immediate  inferences, 
and  (in  Chapter  vi.)  that  corresponding  to  syllogistic  infer- 
ences. Our  present  position  therefore  is  that  in  which  we 
may  consider  ourselves  in  possession  of  any  number  of  gene- 
ralizations, but  wish  to  employ  them  so  as  to  make  inferences 
about  a  given  individual;  jnst  as  in  one  department  of 
common  logic  we  are  engaged  in  finding  middle  terms  to 
establish  the  desired  conclusion.  In  this  latter  case  the 
process  is  found  to  be  extremely  simple,  no  accumulation  of 
different  middle  terms  being  able  to  lead  to  any  real  ambi- 
guity or  contradiction.  In  Probability,  however,  the  case  is 
diiFerent,     Here,  if  we  attempt  to  draw  inferences  about  the 
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individual  case  before  us,  as  often  is  attempted — in  the  Rule 
of  Succession  for  example — we  shall  encounter  the  full  force 
of  this  ambiguity  and  contradiction.     Treat  the  question, 
however,  fairly,  and  all  diflSculty  disappears.     Our  inference 
really  is  not  about  the  individuals  as  individuals,  but  about 
series  or  successions  of  them.     We  wished  to  know  whether 
John  Smith  will  die  within  the  year ;  this,  however,  cannot 
be  known.     But  John  Smith,  by  the  possession  of  many 
attributes,  belongs  to  many  different  series.      The  multi- 
plicity of  middle  terms,  therefore,  is  what   ought   to   be 
expected.     We  can  know  whether  a  succession  of  men,  resi- 
dents in  India,  consumptives,  &c.  die  within  a  year.     We 
may  make  our  selection,  therefore,  amongst  these,  and  in  the 
long  run  the  belief  and  consequent  conduct  of  ourselves  and 
other  persons  (as  described  in   Chapter  v.)   will   become 
capable  of  justification.     With  regard  to   choosing  one   of 
these  series   rather  than  another,  we   have  two   opposing 
principles  of  guidance.     On  the  one  hand,  the  more  special 
the  series  the  better ;  for,  though  not  more  right  in  the  end, 
we  shall  thus  be  more  nearly  right  all  along.     But,  on  the 
other  hand,  if  we  try  to  make  the  series  too  special,  we  shall 
generally  meet  the  practical  objection  arising  from  insuflS- 
cient  statistics. 

§  33.  Throughout  the  discussions  in  this  chapter  it  has' 
been  assumed  that  the  common  property  which  was  observed 
in  different  individuals,  and  was  then  by  the  Inductive  act 
generalized  throughout  a  definite  or  indefinite  class,  is  one 
about  the  existence  and  nature  of  which  there  could  never  be 
any  doubt  or  dispute.  It  was  taken  for  granted  that  every 
one  would  not  only  recognize  it  when  it  was  pointed  out  to 
him,  but  that  he  was  also  familiar  with  it  already.  Most  of 
the  examples  commonly  given,  and  the  discussions  to  which 
they  often  lead,  tend  very  much  to  confirm  such  an  opinion. 
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All  examination  of  this  point  has  teen  deferred  up  to  the 
present  moment,  in  order  not  to  break  the  line  of  enquiry ; 
but  it  will  be  advisable  now  to  devote  some  pages  to  ascer- 
tain how  far  the  assumption  spoken  of  above  can  be  justified. 
The  enquiry  is,  indeed,  only  indirectly  connected  with  Proba- 
bility, at  least  on  the  view  of  that  science  entertained  in  this 
Essay,  but  at  the  same  time  the  connection  though  indirect 
is  very  close.  Induction  is  involved  in  almost  eveiy  example 
in  Probability,  more  especially  in  the  early  stages  of  each; 
and  the  nature  of  the  relation  between  these  sciences  has 
been  a  source  of  so  much  error  and  confusion,  that  it  has 
been  found  quite  impossible  to  stale  accurately  the  opinion 
here  adopted  about  the  latter  science  without  making  con- 
stant inroads  into  the  former.  It  is  tbe  more  necessary  to 
state  this  opinion  fully,  in  consequence  of  tlie  great  authority 
of  J.  S.  Mill  being  apparently  in  support  of  what  I  cannot 
but  regard  as  an  imperfect  view  of  tbe  subject. 

§  34.  It  will  be  necessary  to  commence  with  a  definition 
of  Induction.  Let  us  start  with  that  of  J.  S.  Mill,  which, 
though  given  by  him  in  various  forms,  will  be  expressed 
with  substantial  accuracy  as  follows: — Induction  is  that  act 
of  the  mind  by  which,  from  observation  of  a  certain  definite 
number  of  things,  we  make  an  inference  extending  to  an 
indefinite  number  of  them.  In  this  definition,  which  is  in 
accordance  with  the  investigation  in  the  earlier  part  of  this 
chapter,  it  is  assumed  that  the  data,  viz.  the  limited  number 
of  things  from  which  the  formula  starts,  and  on  which  it  is 
grounded,  are  already  clearly  recognized.  By  this  is  meant 
that  we  are  more  or  Jess  familiar  with  them  as  a  class,  that 
they  have  been  already  grouped  together  in  the  mind,  and 
the  association  fixed  by  the  help  of  a  name.  In  every 
example,  indeed,  such  recognition  is  almost  necessarily  pre- 
before  the  example  can  be  stated.     Whether  we 
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take  the  simple  symbolic  one,  this  A  and  that  A,  and  so  on, 
are  X;  therefore  every  -4  is  X;  or  any  special  concrete 
instance  that  the  Inductive  Sciences  may  oflfer,  all  practical 
difficulty  which  may  have  existed  as  to  discovering  and  re- 
cognizing our  A  is  omitted  from  view.  But  though  this 
omission  is  possible  when  we  are  only  offering  examples, 
it  is  scarcely  possible  when  we  are  really  engaged  in  making 
original  inferences.  The  objects  from  which  our  inference 
started  as  its  basis  must  have  been  selected ;  and  since  this 
selection  was  neither  made  at  random  nor  performed  for  us 
hy  others,  there  must  have  been  some  principle  of  selection 
in  our  minds.  The  selection,  on  the  first  occasion  on  which 
it  had  to  be  made,  may  sometimes  appear  little  more  than 
a  guess,  but  even  then  it  is  the  sagacious  guess  of  one  whose 
mind  has  been  disciplined  to  the  work. 

§  35.  As  most  readers  of  these  pages  will  know,  Whewell 
has  strongly  insisted  on  this  selective  or,  as  it  may  almost  be 
termed,  creative  part  of  the  process  of  Induction,  and  has 
applied  a  particuljir  technical  expression  (the  introduction  of 
the  conception)  to  denote  it\   Being  probably  one  of  the  few 
who  have  deduced  their  philosophical  schemes  from  a  careful 
historical  investigation  of  the  processes  by  which  science  has 
been  actually  constructed,  he  has  not  unnaturally  attached 
extreme  importance  to  this  part  of  the  act  of  Induction,  and 
has  incorporated  it  into  his  definition  of  Induction.     He 
sometimes  uses  rather  strong  expressions  to  describe  it,  but 
probably  what  has  just  been  mentioned  is  all  that  is  meant 
when  he  speaks  of  the  element  which  is  introduced  by  the 
mind,  and  is  not  found  in  the  things.     The  data  for  the  Induc- 
tion, therefore,  in  all  original  examples,  have  to  be  selected 

1  "Thus  in  eaoli  inference  made  given,  not  by  the  phenomena,  but  by 
by  Induction,  there  is  introduced  the  mind"  {Nov,  Org*  Renov,  p.  73). 
Bome  General  Conception,  which  is 
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by  a  process  which  the  comnioa  examples,  mostly  drawn 
from  inataaces  already  famiHar  to  us,  tend  to  let  drop  out 
of  Bight 

Let  us  take  one  of  these  familiar  examples  for  closer 
-  examination;  for  instance,  the  favourite  one: — This  man  is 
luortalj  that  man  is  mortaJ,  and  so  on ;  therefore  all  men  are 
mortal.  Now  here  it  is  obvious  that  the  '  conception,*  to  use 
Whewell's  term,  is  one  with  which  we  aie  already  familial', 
The  collection  of  attributes  which  make  up  what  we  under- 
Ktand  in  the  abstract  by  humanity  has  been  constantly 
united  in  the  mind;  the  group  of  objects  denoted  by  the 
name  'man'  has  been  constantly  thought  of  as  a  whole ;  and 
this  association  has  been  powerfully  aided  by  the  influence 
of  common  language.  Nobody,  therefore,  can  see  one  of  the 
objects  which  contain  this  collection  of  attributes  without 
having  the  class  recalled  to  him,  or  at  least  without  having 
some  of  the  individual  objects  which  compose  the  class 
clearly  separated  off  and  brought  before  his  mind.  And 
similarly  with  regard  to  the  attribute  of  mortality ;  we  are 
well  acquainted  with  the  nature  and  limits  of  its  connota- 
tion and  denotation.  The  words  '  man'  and  '  mortal,' 
therefore,  suggest  to  every  mind  the  appropriate  concep- 
tions. Now  though,  as  we  have  already  seen,  and  as  will 
be  noticed  again  soon,  there  is  still  room  even  here  for  some 
ambiguity,  this  familiarity  with  the  conceptions  enormously 
diminishes  the  difficulty  of  making  inferences.  It  com- 
pletely altera  the  character  of  that  process,  in  fact ;  so  that 
instead  of  being  like  a  drive  to  the  right  point  over  the  open 
plain,  where  there  is  nothing  to  suggest  our  taking  one  line 
rather  than  another,  it  now  resembles  the  choice  of  one  out 
of  a  limited  number  of  ruts  which  have  been  well  worn  and 
marked  out  by  previous  passers-by. 

§  3G.    A  slight  modification  of  the  example  will  make  it 
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wear  a  very  dififerent  aspect.  Let  us  tiy  to  find  a  case  in 
which  the  conception  has  not  already  become  familiar  to  us, 
and  is  not  marked  out  already  by  being  linked  to  a  word,  and 
we  shall  see  what  a  very  dififerent  relative  importance  is  then 
assumed  by  the  two  parts  of  the  Inductive  process.  There 
is  some  diflBculty,  it  must  be  observed,  in  finding  an  example 
of  the  kind  required,  for  unless  there  be  a  word  already 
applied  to  the  objects  which  we  group  together,  the  example 
will  become  very  awkward  to  state.  But  we  may  obviate 
the  diflSculty  as  follows.  Let  us  take  an  example  in  which 
we,  having  the  word,  are  already  familiar  with  the  concep- 
tion, but  suppose  the  inference  to  be  made  by  people  who 
are  not  in  possession  of  any  such  word;  the  person  who 
makes  the  inference  will  then  labour  under  the  difficulty 
mentioned,  whilst  we  who  stand  by  and  criticise  him  will 
escape  it. 

Let  us  take,  then,  the  following  example.  This  con- 
sumptive man,  and  that  consumptive  man,  and  so  on,  are 
short-lived;  therefore,  generally,  all  consumptive  persons 
are  short-lived.  To  us  at  the  present  time  this  example 
appears  as  simple  and  intelligible  as  any  other  example 
about  mortality,  but  suppose  the  inference  to  be  made  for 
the  first  time  by  some  one  amongst  a  people  where  con- 
sumption had  not  yet  been  suflSciently  known  to  be  marked 
out  and  named.  The  process  will  then,  to  themy  assume  a 
very  dififerent  form.  The  cough,  the  shortness  of  breathing, 
&c.,  which  the  word  at  once  suggests  to  us,  will  have  to  be 
singled  out  and  distinguished  from  a  multitude  of  somewhat 
similar  phenomena.  There  is  room  here  for  an  almost  infi- 
nite amount  of  observation  and  experiment.  But  now  sup- 
pose that  any  one  had  got  to  this  point,  and,  what  is  more, 
had  connected  the  qualities  of  consumption  and  short-life  in 
two  or  three  instances.    By  this  time  he  has  gone  partly 
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tbrough  the  im)ces8  of  Induction  acoHxlnig  to  \nie<rdl.  but 
he  has  only  reached  ita  threshold  accordi^  to  IBL  Botubat 
more  is  there  left  for  him  to  infer!  Sorely  ereiy  one  i^o  had 
got  to  this  point  voold  go  m  to  infer,  '  thcrcfote  >I1  eo»- 
fiumptive  persons  die  soon.'  Whether  they  wooU  he  t^gfat 
or  wrong  in  so  doing  is  of  course  immateiul  to  oar  ^eaent 
purpose.  The  inference  vould  be  made,  and  dwRfiM«  «hat 
Mill  oonudeis  to  be  Induction  wonid  take  place  so  simply 
and  certainly  as  to  be  performed  almost  unconscioo^. 

§  37.  But  there  is  still  another  source  of  doubt  and 
confusion.  It  needs  but  a  slight  observation  to  perceive 
that  even  in  the  former  example,  that  of  man's  mortality, 
the  inference  is  not  so  simple  as  it  is  made  to  appear.  With 
all  the  immense  help  of  the  previous  inductions  and  obser- 
vations of  others,  which  are  fixed  and  perpetuated  for  us  ia 
language,  there  is  still  a  degree  of  arbitrariness  iu  the  pro- 
cess as  it  is  given  in  common  examples.  If  we  try  to  place 
ourselves  in  the  position  of  one  making  the  inference  for  the 
first  time,  we  shall  see  that  we  might  then  be  involved  in 
serious  perplexity '.  It  should  be  borne  in  mind  that  when 
we  state  the  grounds  of  the  inference  in  the  form, '  this  man 
ia  mortal,  and  that  man  is,'  we  are  presupposing  that  the 
observer  has  already  not  merely  distinguished  the  class 
'man,'  but  distinguished  it  as  appropriate  to  his  immediate 
purpose ;  whereas  the  grounds  of  his  inference  were  in 
reality  merely  certain  objects.  It  is  true  that  these  objects 
belong  to  the  class  viav,  hot,  as  I  have  pointed  cut,  they 
belong  also  to  an  indefinite  number  of  other  classes  as  well ; 

1  TLeqaestioaispartlfoneotdffl-  it  msy  be  qoeitioiied  whether  the 

nitioa;  thai  ie,  o[  the  litnltSitioDB  to  importance  Bsaigiied  to  Ms  (oiii"3fe- 

be  put  Dpon  the  prorince  of  logic.  thods  of  EjqieiimetitBl  luqniij  "  is 

Mill    mitintaina  that    logic   meiel?  coDsisteut  with  tliis  limitatioD. 
jadga  ol  evidence  when  offered ;  bat 
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to  classes  within  that  of  man ;  for  example,  English,  Eu- 
ropean, &c. :  to  classes  without  that  of  man ;  for  example, 
mammalia,  animal,  organized  being.  As  it  happens,  the 
observer  would  have  been  right  in  his  inference  whichevel* 
of  these  classes  and  corresponding  conceptions  he  might  have 
selected;  but  such  considerations  show  us  that  there  was 
scope  for  great  ingenuity  and  for  considerable  eflfort  of  mind 
in  a  preliminary  process,  which,  according  to  Mill,  is  no  part 
of  Induction. 

When,  therefore,  it  is  said  that  the  mortality  of  John, 
Thomas,  &c.  is  the  whole  evidence  for  the  death  of  Socrates, 
and  for  that  of  men  in  general,  we  are,  as  it  appears  to  me, 
very  much  underrating  the  complexity  of  the  problem. 
These  objects  belonged,  no  doubt,  to  the  class  maUy  but  they 
belonged  to  an  indefinite  number  of  other  classes  also. 
What  made  us  draw  the  line  just  where  we  did  ?  Why 
did  we  not  go  farther  ?  Is  not  our  belief  in  the  mortality 
of  man  strengthened  by  the  death  of  animals  ?  Is  it  not 
influenced  by  that  of  organized  beings  generally?  The 
moment  we  admit  the  question  to  be  so  indefinite  as  this, 
we  see  that  so  far  from  the  arbitrary  selection  of  instances, 
which  was  given  to  us,  being  the  whole  evidence,  it  is  but  a 
fragment  of  the  evidence.  Analogies  of  every  conceivable 
amount  of  strength  press  in  upon  us  from  every  side,  and 
help  to  sweU  or  diminish  the  degree  of  our  belief  in  the 
final  result. 

§  38.  The  bearing  of  all  this  upon  rules  of  discovery  is 
obvious.  In  the  precise  form  in  which  such  rules  are  com- 
monly  stated  in  Probability,  it  is  supposed  that  when  an 
event  has  been  observed  to  happen  in  a  certain  way,  or  an 
object  to  possess  a  certain  attribute,  a  given  number  of 
times  in  succession,  we  are  able  to  assign  the  degree  of 
belief  which  should  be  entertained  as  to  the  recurrence  of 
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ticular  form^'^H 
r  no  use.  but    ^ 


[  this  event  or  property.  The  rule,  ia  this  particular  formal 
as  fiilly  examined  and  shown  to  he  of  little  or  no  use,  but 
ve  are  now  able  to  perceive  that  independently  of  its  falsity 
any  rule  of  the  kind  is  impracticable.  It  is  not  merely  that 
■we  are  forbidden  to  say  that,  because  three  A's  have  been 
found  to  be  X  it  is  therefore  4  to  1  that  the  next  A  will  be 
X.  Before  the  problem  could  be  stated  even,  a  process  that 
is  often  very  difficult  and  tedious  has  to  be  gone  through. 
A  and  JC  have  to  be  recognized  and  distinguished,  and  if  the 
conception  is  one  with  which  we  are  not  familiar  this  dis- 
tinction will  be  very  partial  and  progressive.  And  when  tbe 
conception  is  fonned,  we  should  generally  find  it  impossible 
to  limit  our  grounds  of  belief  to  the  objects  denoted  by  this 
conception ;  an  indefinite  number  of  other  conceptions  would 
all  seem  to  have  an  almost  equal  claim  to  acceptancu.  It 
would  be  quite  unwarrantable  to  reject  entirely  all  these 
other  conceptions,  and  if  we  do  not  reject  them  the  data  on 
■which  our  belief  ia  founded  become  almost  infinite  in  num- 
ber, and  therefore  vague  in  value.  Things  and  qualities,  it 
must  be  remembered,  are  far  from  being  so  sharply  diseri- 
minated  from  one  another  as  are  letters  and  symbols.  We 
have  observed  consumptivenesa  in  Englishmen ;  is  it  quite 
the  same  quality  in  people  of  other  countries  ?  Is  there  not 
something  resembling  it  in  some  animals?  We  may  give  the 
quality  the  same  name,  but  in  doing  so  we  must  remember 
that  it  possesses  every  conceivable  amount  of  variation  in 
degree;  and  if  we  are  reasoning  ^¥ith  any  accuracy  this 
variation  should  influence  the  amount  of  our  assent.  More- 
over, in  addition  to  the  iudefiniteness  caused  by  the  object 
being  thus  included  in  a  number  of  classes  which  point  with 
"varying  degrees  of  force  towards  the  same  inferences,  there  is 
(as  already  pointed  out)  the  embarrassment  caused  by  its  being 
included  in  classes  which  point  towards  conflicting  inferences. 
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The  above  remarks  are  intended  mainly  to  apply  to  the 
case  of  such  induction  as  it  is  attempted  to  introduce  into 
Probability,  in  which  not  merely  the  fact  of  our  belief  is 
taken  into  account,  but  also  its  amount  is  to  be  weighed.  In 
such  cases  the  multiplicity  and  vagueness  of  the  influencing 
conditions  are  an  insurmountable  obstacle  in  our  way.  But 
they  also  have  considerable  force  in.  reference  to  ordinary 
induction,  so  as  to  render  it  exceedingly  doubtful  how  far 
such  Rules  of  Anticipation  can  ever  be  more  than  a  collection 
of  hints  and  suggestions  for  making  judicious  guesses.  When 
any  one  has  obtained  the  conception  of  consumption,  and  has 
observed  that  it  is  accompanied  in  certain  known  cases  by 
short-life,  he  may  and  probably  will  go  on  to  the  inference 
that  it  will  be  so  in  more '  cases,  if  not  in  all.  The  pro- 
position, therefore,  'AH  consumptive  persons  die  early',  is 
gradually  borne  in  upon  him.  He  cannot  point  to  any 
limited,  definite  number  of  instances  on  which  this  Induction 
rests;  it  is  supported  rather  by  an  indefinite  number  of  ana- 
logies more  or  less  close  or  remote.  But  the  first  point  from 
which  anything  like  such  accurate  reasoning  as  is  capable 
of  being  fully  expressed  in  logical  forms  can  commence, 
is  the  point  at  which  such  propositions  are  obtained.  When 
such  propositions  are  obtained  we  are  then  in  a  position  to 
draw  certain  inferences  by  strict  rules.  If  they  are  universal 
propositions  they  belong  to  ordinary  Logic  ;  if  proportional, 
to  Probability. 


§  1.  To  UDdorstand  what  a  thing  is,  one  must  generally  give 
some  attention  to  appreciating  wlia.t  it  ia  not,  especially  where 
the  main  difficulty  of  the  task  is  found  in  the  process  of 
explicating  a  somewhat  unfamiliar  conception.  Applying 
this  plan  to  the  terra  '  chance ',  there  will  be  found  to  be  two 
sets  of  terms  which  are  very  commonly  used  to  indicate  an 
antithesis.  One  of  these  is  'causation'  and  its  syoonymes, 
and  the  other  '  choice '  or  '  design '.  These  two  sets  of  terras 
mark  in  strictness,  at  any  rate  as  they  will  he  understooti 
here,  a  very  different  kind  of  opposition;  but  the  controversies 
to  which  they  give  rise  will  be  found  to  overlap,  and  in  some 
instances  to  merge  into,  one  another. 
I  We  will  begin  with  Causation,  which  of  course  comes  into 
i  perpetual  antithesis  with  such  expressions  as  casual  and 
random,  The  tenn,  it  need  not  be  remarked,  is  one  of  many 
meanings,  so  it  will  save  trouble  to  state  clearly  at  the  outset 
that  we  are  not  going  to  enter  into  any  metaphysical  discus- 
sions. No  enquiries  will  be  made  as  to  the  intimate  nature 
of  the  causal  connexion,  if  indeed  it  have  one  of  which  the 
human  faculties  can  take  account,  nor  need  any  of  the 
associations  excited  by  the  term  '  efficient  cause'  be  intro- 
duced.   Some  of  these  questions  will  have  to  be  touched 
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upon  further  on,  when  we  come  to  speak  of  choice  and  de- 
sign, but  at  present  we  shall  employ  the  word  cause  simply 
in  the  sense  which  is  becoming  very  generally  accepted  by 
scientific  men,  viz,  invariable  unconditional  sequence.  This 
acceptation,  in  fact,  is  so  general  that  we  shall  have  b'ttle 
else  to  do  here  than  to  suggest  a  few  needful  corrections  and 
amplifications  of  the  customary  account  of  the  matter. 

§  2.  A  full  exposition  of  this  view  will  be  found  in 
Mill's  Logic.  He  points  out,  that  by  the  *  antecedent'  must 
be  understood  the  sum  total  of  antecedents : — *'  It  is  seldom, 
if  ever,  between  a  consequent  and  a  single  antecedent  that 
this  invariable  sequence  subsists.  It  is  usually  between  a 
consequent  and  the  sum  of  several  antecedents ;  the  concur- 
rence of  all  of  them  being  necessary  to  produce,  that  is,  to 
be  certain  of  being  followed  by,  the  consequent.  In  such 
cases  it  is  very  common  to  single  out  one  only  of  the  ante- 
cedents under  the  denomination  of  cause,  calling  the  others 
merely  conditions."  Several  pages  of  explanation  follow,  de- 
voted to  tracing  out  the  arbitrary  and  unphilosophical  nature 
of  any  such  distinction  as  that  mentioned  in  the  last  clause, 
and  to  enforcing  the  fact  that  throughout  his  work  he  means 
to  understand  by  cause  "the  sum  total  of  the  conditions 
positive  and  negative,  taken  together ;  the  whole  of  the  con- 
tingencies of  every  description,  which  being  realized,  the  con- 
sequent invariably  follows."     {Logic,  Bk.  in.  ch.  v.  §  3.) 

We  may  fairly  say  that  this  view  of  causation  is  very 
generally  accepted  in  Science  and  in  the  logical  treatises  on 
Inductive  Philosophy,  if  indeed  it  may  not  be  termed  the 
popular  view.  There  are,  of  course,  very  wide  difierences  of 
opinion  as  to  the  extent  over  which  it  ought  to  be  admitted 
that  causation  in  this  sense  prevails;  some  contending  that 
no  phenomena  whatever  are  exempt  from  it,  others  claiming 
that  human  volitions  are  an  exception.  This  diversity  of 
V.  lo 
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opinion,  however,  as  to  its  range  need  not  affect  oiir  I 
bf  coming  to  perfect  agreement  aa  tn  its  significatioi 
logical  language,  haying  fixed  the  connotation  of  the  y 
it  must  be  left  to  the  reader  to  assign  the  denotatio 
cording  as  his  philosophical  principles  demand. 

No  objections  can  be  raised  against  the  correctness  ( 
certain  sense)  of  the  above  view  of  causation,  nor  against  J 
usefulness  for  the  logic  of  direct  Induction  and  of  comai 
life.     Bat  it  seems,  nevertheless,  to  give  an  inadequate 
of  the  complexity  of  the  unifonnity  of  nature,  and  in  e 
ness  to  admit  only  of  a  perfectly  accurate  enunciation  wM 
couched  in  a  hypothetical  form.     The  purport  of  these  j 
marks  will,  however,  be  better  seen  after  we  have  examiQl 
somewhat  more  in  detail  one  or  two  characteristics  in  1 
definition  as  thus  given. 

§  3.     The  two  principal  points  to  be  attended  to  a 
(1)    The  introduction  of  the  mm  total  of  the  ante 
into  the  caitae,  (2)  the  regarding  the  cause  as  the  immeo 
antecedent.     The  latter  condition  is  often  i 
etated,  but  we  shall  easily  see  that  it  is  implicitly  involved* 
(1)     The  cause  is  defined  to  be  the  sum  total  of  the  a 
tecedenta.     But  the  complesity  and  variety  of  nature  areS 
too  great  to  permit  us  to   carry  out  this  summation  < 

'  ■pletely  and  i-igidly;  accordingly  we  have  to  omit  some  o 
elements  which  conjointly  form  th«  invariable  antece 
Tt  will  be  easily  seen,  in  fact,  that  if  our  definition  ia  t 
rigidly  accurate,  it  can  hardly  be  expressed  in  any  bnt  a  h 
pothetical  form.     Suppose  we  insist  upon  accuracy;  we  t 
have  to  say  that  the  cause  is  such  a  collection  of  aiitecedei 
as  if  it  were  repeated  the  consequent  would  again  folli 
But  will  it  be  repeated?  very  seldom,  perhaps  never,  f" 
insist  upon  having  all  the  antecedents  accurately  introduce 

_"Ia  very  simple  examples  we  do  of  course  find  repetition,  i 
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something  undistinguishably  resembling  it;  but  the  moment 
we  examine  cases  of  any  degree  of  complexity,  though  there 
may  be  repetition  of  many  of  the  separate  elements,  the  pre- 
cise combination  is  generally  unique.  This  would  be  the 
case,  for  instance,  with  almost  everything  which  aiFected  our 
bodily  or  mental  constitutions,  for  no  man  really  is  found 
exactly  to  resemble  another  in  these  respects.  So  again,  if 
we  were  examining  any  such  operations  of  nature  as  thunder- 
storm?  and  earthquakes;  and  even  more  so  in  the  case  of 
such  extensive  groups  of  phenomena  as  those  which  compose 
what  we  call  successive  geological  epochs. 

In  such  cases  as  those  just  mentioned  it  would  be  true, 
speaking  roughly,  and  in  almost  all  cases  tnie,  speaking  pre- 
cisely, that  the  same  antecedents  never  do  recur.  Definitions, 
therefore,  which  presuppose  such  recurrence  (as  those  clearly 
do  which  speak  of  invariable  antecedence),  become  hypo- 
thetical, and  really  resemble  the  definitions  of  such  an  ab- 
stract science  as  geometiy, 

§  4.  (2)  The  other  point,  viz.  the  necessity  of  the  se- 
quence being  immediate,  next  deserves  some  notice.  The  same 
general  remark  may  be  made  here, — that  we  seem  reduced 
to  the  alternative  of  sacrificing  either  the  accuracy  of  our 
definition  or  its  applicability. 

It  is  clear  that  when  we  speak  of  antecedent  and  conse- 
quent, and  of  their  invariable  connexion,  we  must  in  strict- 
ness assume  them  to  be,  so  to  say,  in  contact  with  one 
another;  not  separated  by  any  appreciable  interval  of  time. 
If  we  allow  any  interval  between  them,  we  lose  all  security 
against  the  intrusion  of  counteracting  agencies,  and  even 
against  the  fluctuations  and  changes  to  which  the  antece- 
dents themselves  may  be  exposed.  But  then,  what  is  an 
immediate  antecedent?  Take  two  points  as  near  to  one 
another  as  we  please,  another  can   always  be  interposed 
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iimy  in  tfi*  i/i. 

'Um:  v./ii/i<;  friiK/:ofK:^j,t.iori  la  aided  by  the  unavoidable 
ItiiuUn  of  ir.iiii;^  N-t.t^-r.H  f;r  other  symbols  to  denote  the 
run-:*-!  iind  tn'tr.iM.  \V^■  K[>frak  of  the  invariable  sequence  of 
J  iiii'l  //,  III  of  Ui(rn!  h«-iii;(  a  possible  intermediate  link  C 
Id  Im>  (|'li>ri,i<d  h(:t,w(:(;ii  tlifin,  and  SO  on.    Necessary  as  such 
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language  may  be  if  we  wish  to  justify  and  explain  our  expe- 
riments and  inductive  reasonings,  we  have  to  be  on  our 
guard  that  we  are  not  misled  by  it.  What  nature  presents 
is  not  simply  A  and  B  as  successive  links,  with  a  possible 
interpolation  of  G,  but  rather  A  and  B  as  successive  portions 
of  a  strand,  between  which  if  we  had  chosen  we  might  have 
interpolated  an  indefinite  number  more. 

§  6.  The  fact  is,  I  think,  that  this  way  of  regarding  the 
cause  springs  out  of  the  needs  and  wishes  of  practical  life, 
social  and  scientific,  and,  in  spite  of  the  improvements  which 
the  philosopher  has  effected,  it  still  bears  the  impress  of  its 
origin.  The  popular  way  of  regarding  the  order  of  nature  is 
naturally  and  rightly  that  of  seeing  in  it  a  series  of  events, 
sufficiently  clearly  marked  off  from  one  another  to  be  named 
and  readily  distinguished.  A  man  is  found  dead;  we  want 
to  know  whether  he  was  murdered  or  died  of  a  fit.  A  glass 
unexpectedly  cracks ;  was  it  the  sudden  pouring  in  of  hot 
water  that  did  the  mischief?  In  all  such  cases  the  ante- 
cedents that  we  have  in  view  consist  of  a  group  of  proximate 
phenomena;  the  philosopher  with  his  microscopic  glance 
may  show  that  at  every  instant  changes  were  proceeding 
which  led  up  to  further  changes,  and  that  there  is  no  portion 
of  time,  however  minute,  which  could  not  be  subdivided  and 
shown  to  display  its  antecedents  and  consequents.  But  this 
way  of  looking  at  it  is  of  no  service  for  common  speculative 
purposes;  and  for  practical  purposes,  that  is,  for  acquiring 
the  power  of  producing  or  averting  events,  may  often  be  dis- 
tinctly less  convenient. 

§  7.  A  strong  confirmation  of  this  popular  origin  will  be 
found  in  the  nature  of  a  distinction  recognized  between  the 
cause  and  the  effect.  On  the  purely  phenomenalist  view,  in 
which  all  that  is  'efficient*  in  the  cause  is  rejected,  and  no- 
thing left  but  bare  sequences,  it  is  not  easy  to  see  how  there 
should  be  such  a  distinction  between  them  as  that  an  effect 
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I  may  be  brought  about  by  several  causes,  but  that  given  th^'S 
'  cause  tbe  effect  is  at  once  fixed.     In  other  ■words  how  is 
k  that  we  hear  of  Plurality  of  causes,  but  never  of  Plurality  a 
I  effects  ?     The  immediate  reason  indeed  is  not  far  to  see^ 
V  It  simply  consists  in  this,  that  we  are  more  exacting  in  ( 
requirements  when  we  define  the  cause,  than  when  we  defi& 
the  effect.     In  the  former  we  insist  upon  introducing  all  tl^ 
antecedents,  whilst   in   the  latter  we  are   satisfied  widi  jj 
limited  number,  it  may  be  one  or  more,  of  the  consequenti 
If  all  the  antecedents  and  all  the  consequents  were  introduce 
either  of  these  groups  would  equally  and  absolutely  deten 
'  the  other.    From  a  complete  knowledge  of  the  one,  the  ot)im 
could  infallibly  be  inferred.     For  logical  purposes,  the  p 
just  as  much  contained  iu  the  future  as  the  future  in  the  pas 
But  it  is  clear  that  when  we  are  discussing  an  effect  Ti 
do  not  generally,  if  ever,  take  info  account  more  than  a 
selection  out  of  the  total  group  of  consequents.     In  tbe  i 
of  tbe  man's  death,  fur  instance,  we  say  that  this  might  bav^ 
been  brought  about  either  by  a  fit,  or  by  violence,  or  ll 
suicide,  or  in  some  other  way.     But  it  is  obvious  that  in  i 
saying  we  are  regarding  the  mere  fact  of  death  only,  t 
omitting  ail  the  additional  details  which  serve  to  chai 

We  know  that  if  we  take  account  of  all  the  consequenH 
that  is,  if  we  insist  on  introducing  all  the  attendant  ciroui| 
stances,  we  shall  so  specialize  the  case  that  only  one  mode  i 
death  could  possibly  have  been  the  cause. 

§  8.  What  is  the  explanation  of  this  ?  The  whoj 
ground  of  this  broad  distinction  between  the  completew 
with  which  we  define  the  cause  and  the  effect  s 

I  Conceive,  for  iiiEtance,  tliBt  the 
ream  of  time  were,  ao  to  say,  simply 
verEei),  □□  diange  being  introduced 
to  tbe  nature  of  the  sncccasive 
enta  in  themaehee.  Canaea  aod 
ejects,  Its  ve  now  h&te  them,  would 


simply  change  plaoes; 
would  bo  no  difference  in  their  H 
tual  Telatious  to  one  [uiotber  if  i 
the  items  nhich  compoBa  them  « 
taken  into  account. 
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to  arise  simply  out  of  the  fact  that  the  former  goes  before 
the  latter.  We  live,  so  to  say,  forwards  and  not  backwards 
in  time.  Prevision  of  consequences  is  an  imperious  necessity 
of  life ;  but  the  only  way  of  securing  what  we  like  and  avoid- 
ing what  we  dislike,  is  by  knowing  for  certain  all  the  antece- 
dents, for  unless  we  do  know  them  all,  we  may  be  omitting 
some  vitally  important  element-  There  are  various  ways  of 
obtaining  a  fire,  but  to  know  how  to  do  it  in  any  given  case, 
we  must  carefully  note  all  the  antecedents ;  this  is  the  sort 
of  knowledge  which  stands  first  in  practical  importance.  But 
to  know,  in  any  given  case,  how  a  fire  ha^  been  lighted,  we 
should  have  to  take  account  of  all  the  consequents;  this  on 
the  other  hand  is  a  sort  of  knowledge,  which  though  often  of 
the  highest  value,  is  comparatively  of  a  speculative  rather 
than  a  practical  kind.  It  therefore  comes  later,  and  is  less 
likely  to  colour  our  popular  way  of  thinking  and  expressing 
ourselves.  To  a  purely  speculative  race,  who  took  no  more 
interest  in  the  future  than  in  the  past,  it  is  not  easy  to  see 
how  any  such  distinction  as  this  could  exist.  If  they  were 
equally  desirous  of  knowing  how  things  had  come  to  pass,  as 
of  knowing  how  they  were  to  be  produced ;  if,  that  is,  they 
were  as  much  in  the  habit  of  stepping  backwards  into  past 
time,  and  determining  not  merely  what  particular  events 
may  have  gone  before  but  what  7nust  have  done  so  ;  they 
would  find  it  as  necessary  to  take  all  consequents  into  ac- 
count on  every  occasion  as  all  antecedents,  and  therefore  to 
make  their  definitions  of  the  cause  and  the  efiect  precisely 
correspondent.  There  would  then  be  neither  more  nor  less 
occasion  for  the  discussion  of  Plurality  of  Causes  than  for 
that  of  Plurality  of  Eff'ects\ 

1  To  take  a  familiar  instance,  a  able  sufficiently  to  specify  the  effect, 

eriminal  trial  (say  on  a  charge  of  only  one  particular  cause  is  possible ; 

murder)  obvionaly  turns  on  the  as-  otherwise   no   conviction  would  be 

Bomptioii  that,  directly  we  have  been  justifiable. 
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^^H  §  9.     Thu  account,  then,  of  the  causal  connexion  wLich 

^^K  explains  it  as  conaiating  in  invariable  Gequence,  seems  at  bot- 
^^V  torn  merely  an  improvement  of  the  popular  view.  It  is  no 
^^B  doubt  a  great  improvement,  and  involves  conditions  which 
^"  could  never  have  been  impressed  upon  it  by  any  but  really 
scientific  minds,  hut  it  still  needs  some  correction  to  fit  it  for 
philosophic  purposes.  It  is  not,  as  already  remarked,  that 
the  Btateraents  which  it  involves  are  in  any  way  untrue  as 
hypotheses.  Hardly  any  one  at  the  present  day  would  douht 
that  over  the  range  of  all  physical  phenomena  we  might 
confidently  assert  that  i/any  set  of  antecedents  recurred  the 
corresponding  set  of  consequents  would  follow.  Only  they 
do  not  recur ;  and  even  if  they  did,  all  that  we  could  thaa 
gather  would  in  strictness  be  the  instantaneous  development 
of  the  agencies  at  work.  We  should  learn,  not  what  things 
have  been  or  what  they  will  be,  but  what  they  are  becoming; 
that  is  we  should  liave  their  tendencies  assigned.  As  soon 
as  we  are  removed  by  any  appreciable  interval  from  the  point 
in  question  we  cease  to  be  able  to  make  sure  that  no  counter- 
acting influences  shall  have  interfered  in  the  matter. 

The  present  drift  of  scientific  opinion  is,  I  think,  rather 
tending  away  from  this  view.  Not  that  men  are  growing 
doubtful  about  its  truth,  in  the  above  hypothetical  form  ;  on 
the  contrary  this  particular  form  of  regularity  or  order  \s 
hcing  ever  more  and  more  firmly  held.  But  it  seems  to  fall 
far  too  short  of  representing  the  full  complexity  of  nature. 
It  does  not  strictly  apply,  as  we  have  seen,  to  the  actual  con- 
crete details  of  events  where  these  are  of  rare  occurrence  or 
are  investigated  on  any  large  scale ;  we  find  it  difficult  to 
make  use  of  it  in  the  case  of  any  slow  continuoiis  change ;  Twe 
are  under  strong  temptations,  when  we  found  our  system 
upon  it,  of  regarding  certain  original  collocations  (say  of  the 
planets),  or  certain  groups  of  natural  objects  (say  the  species 
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of  animals  and  plants),  as  lying  beyond  the  bounds  of  scien- 
tific reach,  and  being  in  fact '  uncaused '^ 

§  10.  In  order  therefore  fully  to  meet  the  scientific 
wants  of  the  present  day,  it  would  seem  that,  even  if  we 
agree  to  leave  the  term  'cause'  undisturbed  in  its  accepted 
signification,  some  wider  term,  such  as  'uniformity',  is  also 
needed,  which  shall  embrace  inuch  that  the  other  fails  to 
reach.  Since  then  it  is  this  wider  conception,  rather  than 
the  narrower  one  of  causation,  which  is  the  strict  objective 
antithesis  to  'chance',  some  space  must  be  devoted  to  fixing 
its  meaning.  It  is  difficult  to  give  a  clear  account  of  a  word 
of  such  extensive  reach,  and  impossible  to  do  so  in  the  short 
space  which  can  be  spared  for  it  here,  but  as  an  aid  to  under- 
Standing  by  contrast  what  is  meant  by  chance,  a  few  words 
must  be  devoted  to  the  consideration  of  it, 

§  11.  A  sufficiently  clear  account  of  what  is  meant  by 
uniformity  or  regularity,  to  suit  our  present  purpose,  will  be 
found  by  defining  it  rather  from  a  consequence  which  follows 
{rem  it  than  from  what  it  is  in  itself.  We  may  say  that 
whenever  any  facts  or  groups  of  facts  are  so  connected  to- 
gether either  in  the  way  of  succession,  or  of  co-existence,  and 
at  any  interval  of  time  or  space  from  one  another,  that  given 
the  one  we  could  conceivably  infer  the  other  with  certainty, 
we  have  a  uniformity.  Uniformity  on  the  part  of  nature, 
and  power  of  inference  on  our  part,  are  necessarily  correlated, 
and  may  indeed  be  said  to  be  co-extensive.  For  such  pur- 
poses as  we  are  here  concerned  with,  this  indication  may  suf- 
fice, but  in  any  thorough  investigation  we  should  of  course 
have  to  answer  the  question  how  and  why  this  power  of 
inference  exists.  It  is  quite  possible  that  on  analysis  almost 
every  uniformity  might  prove  to  be  resolvable  into,  and  there- 
fore capable  of  being  expressed  in,  the  formula  of  causation. 

1  See  MilVa  Logic,  Bk.  ixi.  ch.  5,  §  7 ;  ck  22,  §  8. 


I 

i 


23i  Causation  and  Design.  [chap,  ix.' 

At  least  this  miglit  be  so  with  all  uniformities  of  sequence,  as 
distinguished  from  those  of  co-existence.  In  this  case,  how- 
ever unique  the  phenomena  might  be  in  the  concrete  and  on  ' 
'  ,a  large  scale,  tliey  could  be  broken  up  into  details  which  are 
■  of  constant  occurrence,  and  in  reference  to  which  there  would 
therefore  be  no  impropriety  in  speaking  of  invariable  sequence. 
However  this  may  be,  we  need  only  regard  uniformity  now 
,as  that  which  carries  with  it  power  of  inference.  We  may 
fail  of  course  to  make  proper  use  of  this  power,  owing  to  the 
complexity  of  the  details  and  the  limited  nature  of  our 
faculties;  but  we  cannot  help  regarding  it  as  existent  there, 
and  as  demanding  nothing  but  an  improvement  of  essentially 
the  same  faculties  as  we  now  possess,  to  enable  us  to  grasp 
every  past,  present  and  future  fact  of  which  we  desii-e  to  take 


§  12.  What  then  is  the  bearing  of  these  conceptions 
of  cause  and  uniformity  upon  the  nature  and  existence  of 
chance,  that  is,  upon  the  fundamental  assumptions  which 
imderUe  the  science  of  Probabihty  ?  There  is  usually  sup- 
posed to  be  such  a  strong  contrast  or  antagonism  between 
them,  that  the  writers  on  our  subject,  as  a  rule,  feel  them- 
selves called  upon  to  protest  against  the  existence  of  any 
such  thing  as  chance.  It  has  always  been  recognized,  witli 
more  or  less  clearness,  that  ignorance  of  the  details  as  com- 
bined with  knowledge  of  the  averages  is  inseparably  con- 
nected with  the  notion  of  probability.  Hence  arises  anxiety  lest 
the  admission  of  this  ignorance  should  be  supposed  to  carry 
along  with  it,  as  the  ground  of  our  ignorance,  the  assumption 
that  the  individual  events  in  question  can  happen  without 
causes  to  produce  them.  Hume,  for  instance,  in  his  short 
Essay  on  Probability,  commences  with  the  remark,  "Thougli 
there  be  no  such  thiug  as  chance  in  the  world,  our  ignorance 
of  the  real  cause  of  any  event  has  the  same  intiueuce  ou  tb« 
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understanding,  &c."  Sucli  cautions  are  perhaps  still  more 
prominent  on  the  part  of  those  who  have  written  express 
treatises  on  the  subject.  De  Morgan,  for  instance,  goes  so 
far  as  to  declare  that  the  foundations  of  the  theory  of  Pro- 
bability have  ceased  to  exist  in  the  mind  that  has  formed 
the  conception  "that  anything  ever  did  happen  or  will 
happen  without  some  particular  reason  why  it  should  have 
been  precisely  what  it  was  and  not  anything  else."  Some- 
what similar  remarks  might  be  quoted  from  Laplace  and 
others. 

§  13.  In  the  particular  form  of  the  controversy  above 
referred  to,  and  which  is  mostly  found  in  the  region  of  the 
natural  and  physical  sciences,  the  contention  that  chance 
and  causation  are  irreconcileable  occupies  rather  a  defensive 
position  ;  the  main  fact  insisted  on  being  that,  whenever  in 
these  subjects  we  may  happen  to  be  ignorant  of  the  details 
we  have  no  warrant  for  assuming  as  a  consequence  that  the 
details  are  uncaused.  But  this  supposed  irreconcileability 
is  sometimes  urged  in  a  much  more  aggressive  spirit  in  refer- 
ence to  social  enquiries.  Here  the  attempt  is  often  made  to 
prove  causation  in  the  details,  from  the  known  and  admitted 
r^ularity  in  the  averages.  A  considerable  amount  of  con- 
troversy was  excited  a  few  years  ago  upon  this  topic,  in  great 
part  originated  by  the  vigorous  and  outspoken  support  of  the 
necessitarian  side  by  Buckle  in  his  History  of  Civilization. 

It  should  be  remarked  that  in  these  cases  the  attempt  is 
sometimes  made  as  it  were  to  startle  the  reader  into  acqui- 
escence by  the  singularity  of  the  examples  chosen.  Instances 
are  selected  which,  though  they  possess  no  greater  logical 
Talue,  are,  if  one  may  so  express  it,  emotionally  more  effective. 
Every  reader  of  Buckle's  History,  for  instance,  will  remember 
the  stress  which  he  laid  upon  the  observed  fact,  that  the  number 
of  suicides  in  London  remains  about  the  same,  year  by  year; 
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and  he  will  remember  also  tbe  sort  of  panic  with  which  Gd|^| 
promulgation  of  this  fact  was  accompanied  in  many  quartei^^l 
So  too  the  way  in  which  Laplace  notices  that  the  number  of 
undirected  letters  annually  sent  to  the  Post  Office  remains 
about  the  same,  and  the  comments  of  Dugald  Stewart  upoa 
this  particular  uniformity,  seem  to  imply  that  they  regarded 
this  instance  as  more  remarkable  than  many  analogous  ones 
taken  i'rom  other  quarters. 

That  there  is  a  certain  foundation  of  truth  in  the  reason- 
ings in  support  of  which  tbe  above  examples  are  advanced, 
cannot  be  denied,  but  their  authors  appear  to  me  very  much 
to  overrate  the  necessary  opposition  that  exists  between  the 
theory  of  Chances  and  the  doctrine  of  Causation.  As  regards 
first  that  wider  conception  of  order  or  regularity  which  we 
have  termed  uniformity,  anything  which  might  be  called 
objective  chance  would  certainly  be  at  variance  with  this  in 
one  respect.  In  Probability  ultimate  regularity  is  always 
postulated;  in  tossing  a  die,  if  not  merely  the  individual 
throws  were  uncertain  iu  their  results,  but  even  the  average 
also,  owing  to  the  nature  of  the  die,  or  the  number  of  the 
marks  upon  it,  being  arbitrarily  interfered  with,  of  course  no 
kind  of  science  would  attempt  to  take  any  account  of  it. 

§  14.  So  much  must  undoubtedly  be  granted ;  but  mast 
the  same  admission  be  made  as  reganls  the  succession  of  tbe 
individual  events  i  Can  causation,  in  the  sense  of  invariable 
succession  (for  we  are  here  shifting  on  to  this  narrower 
ground),  be  denied,  not  indeed  without  suspicions  of  scientific 
heterodoxy,  but  at  any  rate  without  throwing  uncertain^ 
upon  the  foundations  of  Probability?  De  Morgan,  as  we 
have  seen,  strongly  maintains  that  this  cannot  be  go.  I  find 
myself  unable  to  agree  with  him  here,  but  this  disagreement 
Bprings  not  so  much  from  differeuces  of  detail,  as  from  those 
pf  the  point  of  view  iu  which  we  regard  the  science.     He 
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always  appears  to  incline  in  the  opinion  that  the  indivi- 
dual judgment  in  probability  is  to  admit  of  justification ; 
that  when  we  say,  for  instance,  that  the  odds  in  favour  of 
sonGie  event  are  three  to  two,  that  we  can  explain  and  justify 
our  statement  without  any  necessary  reference  to  a  series  or 
class  of  such  events.  It  is  not  easy  to  see  how  this  can  be 
done  in  any  case,  but  the  obstacles  would  doubtless  be 
greater  even  than  they  are,  if  knowledge  of  the  individual 
event  were  not  merely  unattained,  but,  owing  to  the  absence 
of  any  causal  connection,  essentially  unattainable.  On  the 
theory  adopted  in  this  work  we  simply  postulate  ignorance 
of  the  details,  but  it  is  not  regarded  as  of  any  importance  on 
what  soi*t  of  grounds  this  ignorance  is  based.  It  may  be  that 
knowledge  is  out  of  the  question  from  the  nature  of  the  case, 
the  causative  link,  so  to  say,  being  missing.  It  may  be  that 
such  links  are  known  to  exist,  but  that  either  we  cannot 
ascertain  them,  or  should  find  it  troublesome  to  do  so.  It  is 
the  fact  of  this  ignorance  that  makes  us  appeal  to  the  theory 
of  Probability,  the  grounds  of  it  are  of  no  importance. 

§  15.  On  the  view  here  adopted  we  are  concerned  only 
with  averages,  or  with  the  single  event  as  deduced  from  an 
average  and  conceived  to  form  one  of  a  series.  We  start 
with  the  assumption,  grounded  on  experience,  that  there  is 
uniformity  in  this  average,  and,  so  long  as  this  is  secured  to 
us,  we  can  afford  to  be  perfectly  indifferent  to  the  fate,  as 
regards  causation,  of  the  individuals  which  compose  the 
average.  The  question  then  assumes  the  following  form  : — 
Is  this  assumption,  of  average  regularity  in  the  aggregate, 
inconsistent  with  the  admission  of  what  may  be  termed 
causeless  irregularity  in  the  details  ?  It  does  not  seem  to  me 
that  it  would  be  at  all  easy  to  prove  that  this  is  so.  As 
a  matter  of  fact  the  two  beliefs  have  constantly  co-existed  in 
the  same  minds.    This  may  not  count  for  much,  but  it  sug- 
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gents  that  if  there  be  a  contradiction  between  them  it  is  by 
no  nieana  palpable  and  obvious.  Millions,  for  instance,  have 
believed  in  the  general  uniformity  of  the  seasons  taken  one 
■with  another,  who  certainly  did  not  believe  in,  and  would 
very  likely  have  been  ready  distinctly  to  deny,  the  existence 
of  necessary  sequences  in  the  various  phenomena  which  com- 
pose what  we  call  a  season.  So  with  cards  and  dice;  almost 
every  gambler  must  have  recognized  that  judgment  and 
foresight  are  of  use  in  the  long  run,  but  writers  on  chance 
seem  to  think  that  gamblers  need  a  good  deal  of  reasoning  to 
convince  them  that  each  separate  throw  is  in  its  nature  ea- 
sentially  predictable. 

§  16,  In  its  application  to  nioi'al  and  social  subjects, 
what  gives  this  controversy  its  main  interest  is  its  real  or 
supposed  bearing  upon  the  vexed  question  of  the  freedom 
of  the  will ;  for  in  this  region  Causation,  and  Fatalism  or 
Necessitarianism,  are  regarded  as  one  and  the  same  thing. 

Here,  as  in  the  last  ease,  that  wide  and  somewhat  vague 
kind  of  regularity  that  we  have  called  Uniformity,  must  be 
admitted  as  a  notorious  fact.  Statistics  have  put  it  out  of 
the  power  of  any  reasonably  informed  person  to  feel  a 
moment's  hesitation  upon  this  point.  Some  idea  has  already 
been  furnished,  in  the  earlier  chapters,  of  the  nature  and 
amount  of  the  evidence  which  might  be  furnished  of  this  fact, 
and  any  quantity  more  might  be  supplied  from  the  works  of 
professed  writers  upon  the  Bubject.  If,  therefore,  Free-will  be 
HO  interpreted  as  to  imply  such  essential  irregularity  as  defies 
prediction  both  in  the  average,  and  also  in  the  single  case, 
then  the  negation  of  free-will  follows,  not  as  a  remote  logical 
consequence,  but  as  an  obvious  inference  from  indisputable 
facts  of  experience. 

Few  persons,  however,  would  go  so  far  as  to  interpret  it 
in  this  sense.    All  that  troubles  them  is  the  fear  t 
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how  this  general  regularity  may  be  found  to  carry  with  it 
causation,  certainly  in  the  sense  of  regular  invariable  se- 
quence, and  probably  also  with  the  further  association  of 
compulsion.  Rejecting  the  latter  association  as  utterly 
unphilosophical,  I  cannot  even  see  that  the  former  conse- 
quence can  be  admitted  as  really  proved,  though  it  doubt- 
less gains  some  confirmation  from  this  source. 

§  17.     The  nature   of  the   argument    against   free-will, 
drawn  from  statistics,  at  least  in  the  form  in  which  it  is  very 
commonly   expressed,   seems  to   me  exceedingly  defective. 
The  antecedents  and  consequents,  in  the  case  of  our  voli- 
tions, must  clearly  be  supposed  to  be  very  nearly  immediately 
in  succession,  if  anything  approaching  to  causation  is  to  be 
established:   whereas  in   statistical   enquiries  the  data  are 
often  widely  separate,  if  indeed  they  do  not  apply  merely 
to  single  groups  of  actions  or  results.     For  instance,  in  the 
case  of  the  mis-directed  letters,  what  it  is  attempted  to  prove 
is  that  each  writer  was  so  much  the  'victim  of  circumstances ' 
(to  use  a  common  but  misleading  expression)  that  he  could 
not  have  done  otherwise  than  he  did  under  his  circumstances; 
or  rather,  to  put  it  better,  that  what  he  was  going  to  do 
could  have  been  foreseen  by  a  logician  of  adequate  sagacity. 
But  really  no   accumulation   of  figures   to  prove  that  the 
number  of  such  letters  remains  the  same  year  by  year,  can 
have  much  bearing  upon  this  doctrine,  even  though  they 
were  accompanied  by  corresponding  figures  which  should 
connect  the  forgetfulness  thus  indicated  with  some  other 
characteristics  in    the  writers.     So   with    the    number    of 
Btdcides.    If  250  people  do,  or  lately  did,  annually  put  an 
end  to  themselves  in  London,  the  fact,  as  it  thus  stands  by 
itself,  may  be  one  of  importance  to  the  philanthropist  and 
statesman,  but  it  needs  bringing  into  much  closer  relation 
with  psychological  elements  if  it  is  to  convince  us  that  the 
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actions  of  men  are  always  instances  of  inflexible  order.    1^1 
fact,  instead  of  having  secured  our  A  and  B  here  in  closfl^P 
intimafiy  of  succession  to  one  another,  we  find  them  sepa- 
rated by  a  considerable  interval;  often  indeed  we  merely 
have  an  j4  or  a  fi  by  itself. 

§  18.  Again,  another  deficiency  in  the  reasoning  of  what, 
for  want  of  a  better  name,  may  be  called  the  School  of 
Buckle,  seems  to  be  the  laying  undue  weight  upon  the 
mere  regularity  or  persistency  of  the  statistics.  These  may 
lead  to  very  important  results,  but  they  are  not  exactly  what 
is  wanted  for  the  purpose  of  proving  anything  against  the 
freedom  of  the  will ;  it  is  not  indeed  easy  to  see  what  con- 
nection this  baa  with  such  facts  as  that  the  annual  number 
of  thefts  or  of  suicides  remains  at  pretty  nearly  the  same 
figure.  Statistical  uniformity  seems  to  me  to  establish  no- 
thing else,  at  least  directly,  in  the  case  of  human  actioDB, 
tlian  it  does  in  that  of  physical  characteristics,  Take  but 
one  instance,  that  of  the  mis-directed  letters,  "We  were 
already  aware  that  the  height,  weight,  chest-measurement, 
and  BO  on,  of  a  number  of  persons  preserved  a  tolerably 
regular  average  amidst  innumerable  deflections,  and  we  were 
prepared  by  analogy  to  anticipate  the  same  regularity  in 
their  mental  characteristics.  All  that  we  gain,  by  counting 
the  number  of  letters  which  are  posted  without  addresses,  is 
a  certain  amount  of  tolerably  direct  evidence  that  this  is  the 
ease.  Just  as  observations  of  the  former  kind  had  already 
shown  that  the  strength  and  stature  of  the  human  body 
grouped  itself  about  a  mean,  so  do  those  of  the  latter  that  a 
similar  state  of  things  prevails  in  respect  of  the  readiness  and 
general  trustworthiness  of  the  memory.  The  evidence  is  not 
so  direct  and  conclusive  in  the  latter  case,  for  the  memory  a 
not  singled  out  and  subjected  to  measurement  by  itself,  but 
is  taken  in  combination  witli  innumerable  other  infiuenciog 


SECT.  19.]  Causation  and  Design^  241 

circumstancesV  Still  there  can  be  little  doubt  that  tlie 
statistics  tell  on  the  whole  in  this  direction,  and  that  by  duly 
varying  and  accumulating  them  they  may  obtain  considerable 
probative  force. 

§  19.  If  we  wish  to  prove  that  human  conduct  is  swayed 
by  circumstances,  what  we  want  is  not  so  much  steady  persis- 
tency of  statistical  details,  as  occasional  variations  in  them* 
By  finding  that  the  number  of  thefts  or  murders  remains 
nearly  the  same  year  by  year,  we  learn  little  or  nothing 
about  the  question  at  issue ;  but  if  we  were  to  find  that 
every  alteration  in  their  number  was  connected  with  some 
alteration  in  such  antecedent  or  concurrent  circumstances  as 
the  vigilance  of  the  police,  the  price  of  food,  or  the  severity 
of  the  climate,  we  should  then  begin  to  entertain  a  strong 
belief  that  such  circumstances  as  these  were  at  any  rate  part- 
causes  in  the  production  of  the  recorded  phenomena.  Buckle 
did  certainly  call  attention  to  this,  as  when  he  maintained 
that  the  number  of  marriages  was  swayed  by  the  price  of 
com,  but  many  of  the  writers  who  thus  appeal  to  statistics 
seem  to  me  to  entertain  rather  confused  ideas  as  to  what  it 
is  which  their  figures  are  fitted  to  establish. 

§  20.  It  may  be  as  well  to  remark  here  in  passing, 
(since  to  question  the  validity  of  an  argument  is  often  sup- 
posed to  imply  doubt  or  disbelief  about  the  truth  of  the 
conclusion),  that  no  opinion  is  here  expressed  for  or  against 
the  truth  of  the  doctrine  of  free-will,  in  any  psychological  or 
metaphysical  sense.  We  are  in  the  region  of  logic,  and  all 
that  we  are  concerned  with  is  capability  of  inference.  It  has 
been  attempted  to  show  that  although  statistical  uniformity, 
and  causation,  (in  the  sense  of  invariable  sequence),  are  two 

1  It  seems  to  me  therefore  that  tons  verification  d  pottenori  of  the 

HOI  {Logie^  Bk.  yi.  eh.  11,  §  1)  speaks  law  of  causation  in  its  appUcation  to 

br  too  strongly  when  he  says  of  these  human  conduct." 
•umples  that  they  afford  **  a  felioi- 
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perfectly  distinct  things;  and  although  it  is  difficult  b 
that  they  are  ao  necessarily  connected  that  the  admia 
the  second  must  follow  from  the  acceptance  of  the  first;  it  is 
nevertheless  true  that  they  have  some  bearing  upon  one 
another.  There  can  he  little  doubt  ou  the  whole  that  the  ■ 
statisticians  have  added  force  to  the  arguments  which  ai« 
commonly  considered  to  disprove  free-will,  that  is,  they  have 
helped  to  establish  the  conclusion  that  the  actions  of  men 
are  in  every  case  abstractedly  predictable ;  and  that  in  the 
region  of  mind,  as  in  that  of  external  nature,  wherever  the 
same  antecedents  should  recur,  so  would  the  same  conse- 
quents follow.  Whether,  and  how  far  such  admissions  are 
hostile  U)  anything  that  the  staunchest  ontologist  can  desire 
to  retain,  there  is  no  space  to  enquire  here;  though  I 
cannot  help  remarking  in  passing  that  such  hostility  seema 
to  me  to  be  far  too  readily  urged  and  accepted  by  the  two 
parties  respectively  in  the  controversy. 

§  21.  So  much  then  for  the  antithesis  between  chance 
and  causation.  This  could  be  discussed  on  purely  phenomenal 
grounds.  We  bad  nothing  else  to  do  than  to  compare  the 
nature  of  the  succession  of  the  events  implied  in  each  case, 
and  to  see  whether  these  were  necessarily  incompatible  with 
one  another.  In  turning  now  to  examine  the  other  anti- 
thesis mentioned  at  the  beginning  of  this  chapter,  namely 
that  between  chance,  and  choice  or  design,  we  have  to  shift 
our  point  of  view,  and  examine  not  the  mere  connection  of  the 
events  in  the  two  cases,  hut  rather  the  nature  of  the  agencies 
hy  which  they  are  brought  about.  It  would  be  foreign  to  the 
purpose  of  this  work  to  enter  at  any  length  into  these  enqui- 
ries, but  some  notice  of  them  is  imperatively  necessary  in  order 
to  clear  up  a  few  very  prevalent  sources  of  error  and  confusion. 

Of  such  errors  some  will  seem  very  obvious  and  fooliah 
at  the  present  day,  at  least  to  any  one  with  the  elightest 
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sdentific  training;  but  they  have  played  a  more  or  less 
prominent  part  in  the  history  of  the  subject,  and  are  by  no 
means  altogether  extinct  even  now.     For  instance  there  is 
an    objection  to   the    Science    of   Probability,   which   was 
once  popular,  and  presumably  still  lingers  in  some  quarters, 
"which  charges  it  with  referring  events  to   chance.     In  one 
sense  this  is  an  obvious  truism ;  but  of  course  more  than  this 
is  meant^  though  it  is  by  no  means  easy  to  say  what     If  we 
spelt  the  word  with  a  capital  C,  and  considered  that  it  was 
representative  of  some  distinct   creative  or  administrative 
agency,  we  should,  it  may  be  presumed,  be  guilty  of  some 
form  of  Manichaeism.   The  only  rational  meaning,  however,  of 
the  objection  would  appear  to  be  that  the  principles  of  ihe 
science  compel  us  to  assume  that  events  (some  events,  oiil}^, 
that  is)  happen  without  causes,  and  are  thereby  removed 
from  any  direct  control  of  the  Deity.   As  already  pointed  out, 
this  is  altogether  a   mistake.     The  Science  of  Probability 
makes  no   assumption  whatever  about  the    way  in   which 
events  are  brought  about,  whether  by  causation  or  without 
it.     All  that  we  do  is  to  establish  and  explain  a  body  of  rules 
which  are  applicable  to  classes  of  cases  in  which  we  do  not 
or  cannot  make  inferences  about  the  individuals ;  but  we  may 
avoid  committing  ourselves  to  any  opinion  as  to  the  ground 
of  our  inability  to  make  such   inferences.     The   objection 
therefore  has  to  be  somewhat  differently  stated,  and  appears 
finally  to  reduce  itself  to  this ; — that  the  assumptions  upon 
which  the  Science  of  Probability  rests,  and  in  consequence  of 
which  it  is  employed,  are  not  inconsistent  with  a  disbelief  in 
causation  within   certain   limits,  causation  being  of  course 
understood  simply  in  the  sense  of  regular  sequence.     Stated 
in  these  modest  terms  the  objection  would,  I  think,  be  per- 
fectly valid,  or  rather  the  facts  on  which  it  is  based  must  bo 
admitted;  though  what  connection  there  could  be  between 
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«uch  lack  of  causation  and  absence  of  Divine  superintenden 
or  presence  of  some  antagonistic  agency,  it  is  not  easy  b 
and  must  indeed  be  left  to  any  who  urge  such  an  c 
to  explain. 

§  22.  There  is  another  form  of  objection  almost  e: 
the  reverse  of  this,  which  will  also  appear  to  most  persons 
the  present  day  so  unreasonable  that  there  is  some  difficul 
in  understanding  precisely  what  is  meant  by  it.  As  it  i 
already  been  alluded  to  in  an  extract  from  Laplace,  we  ne 
simply  refer  back  again  to  the  example  in  Ch.iv.§  14.  Au 
is  supposed  to  have  observed  tlie  fact  that  male  and  feio 
births  occur  iu  the  long  run  in  a  tolerably  steady,  and  nei 
equal,  ratio  to  one  another,  and  he  has  attributed  this 
rangement  to  Providence.  All  that  need  be  meant,  or  o( 
monly  is  meant,  by  this  is  that,  on  recognizing  this  fact, 
I'ormed  the  conclusion  that  the  Creator  had  purposely 
arranged  our  frames  that  the  births  should  occur  < 
average  in  this  ratio,  He  then  studies  Probability,  esa 
Bernoulli's  theorem,  and  ascertains  that  he  bad  been  1| 
ing  under  a  mistake,  for  that  these  proportional  nia 
were  in  reality  nothing  but  'the  development  of  i 
Bpective  probabilities.'  As  lias  been  already  stated,  if  fi 
probabilities  be  meant  the  proportions,  the  assertion  wr 
be  obviously  tautological.  If,  on  the  other  hand,  it  be  me 
that  there  is  something  in  our  bodily  frames  or  constituti 
by  which  the  particular  births  are  so  brought  to  pass  thai 
the  average  they  occur  about  equally  often,  the  perfectly 
and  conclusive  reply  might  be  made  that  tliis  | 
arrangement,  like  everything  else  in  nature,  had  beei 
duced  mediately  or  immediately  by  the  Creator'. 

'  I  am  only  spenking  hero  of  what  'secondary  causBB"  does   tofl 

Bepms  to  1113  Jogically  demnuded.  As  if  not  lo  most  minds,  i 

a  (bcI  it  cannot  be  deiiieil  that  every  vaaiDn  ol  thepecnliai  proviat 

extensive  attempt  at  explanation  by  Deit;, 
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^^  ^^Xir  not  being  able  to  ascertain  what  this  arrangement  is, 
dofe^  not  affect  the  argument  either  way.  The  physiologist 
^^  bourse  believed  already  that  there  was  something  in  our 
"^ily  constitutions  by  which  each  particular  birth  was  de- 
'^'^'^iiied.  Unless  the  statistical  results  lead  him  by  some 
^^^ns  to  discover  what  this  law  is,  he  has  discovered  really 
nothing  more  by  means  of  the  figures  than  what  he  might 
^^lally  have  known  beforehand.  He  has  got  a  statistical 
^^^It  in  the  concrete,  but  it  has  not  so  far  aided  him  in  ana- 
vsiug  it  into  its  causes  or  antecedents. 

§  23.   Laplace  doubtless  alluded  to  a  discussion  originated 

y'  a  memoir  by  Dr  Arbuthnott  {Phil.  Tr.,  Vol.  xxvii.),  en- 

*^^led  "An  Argument  for  Divine  Providence,  taken  from  the 

^^^stant  Regularity  observed  in  the  Births  of  both  sexes.'' 

■^^luthnott  argued  that  the  observed  equality  in  the  number 

®*^   male  and  female  births  was  "  not  the  effect  of  chance,  but 

TV.  ' 

^^vine   Providence,  working  for   a   good   end."     All   that 
^buthnott  showed,  however,  was  that  the  preponderance  of 
^*^e  over  female  births  was  too  great  for  it  to  be  reasonably 
^iifiidered  an  even  chance  that  any  particular  birth  was  male, 
^e  have  already  maintained  (Ch.  IV.  §  14)  that,  in  our 
Present  ignorance  of  the  causes,  this  statement  cannot  be  re- 
garded as  anything  more  than  a  truth  of  definition ;  assuming 
tliat  the  statistics  are  true  and  sufficiently  extensive.     The 
chance  is  what  statistics  show  us,  and  nothing  else.     Again, 
tile  antithesis  here  drawn  between  Chance  and  Providence  is 
unfortunate.   Human  precautions  cannot  indeed  make  a  good 
chance  series,  but  no  one  will  put  such  a  limitation  on  the 
Deity,  nor  need  they  (one  would  think)  regard  the  existence 
of  such  a  series  as  raising  the  slightest  presumption  against 
FiX)videntiaI  arrangement.    As  a  matter  of  fact,  the  succes- 
sion of  male  and  female  births  or  deaths  is  one  that  does 
indistinguishably  resemble  what  may  be  termed  a  genuine- 
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"'  H'  I'  /I*  f /',//!  y^i,;,f.  (,<:  LvJ  tiX\tt:f^,fA  :  vhtrtber  ic  be  by  dis- 
l*lw/ii,;/  1,1  lU  9  v/hi'Mt  (I'j  }i;ju1  t:xjff:ct.*A  irregularity,  or  bv 
Hi  /'J  /ii.f/  Out  r/i(i^?ti)ri(  ry  of  w;ooiidary  causes  vhere  he  had 
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§  24.  It  is  both  amusing  and  instructive  to  consider 
what  very  different  feelings  might  have  been  excited  in  our 
minds  by  this  co-existence  of,  what  may  be  called,  ignorance 
of  individuals  and  knowledge  of  aggregates,  if  they  had  pre- 
sented themselves  to  our  observation  in  a  reverse  order. 
Being  utterly  unable  to  make  assured  predictions  about  a 
single  life,  or  the  conduct  of  individuals,  people  are  some- 
times startled,  and  occasionally  even  dismayed,  at  the  unex- 
pected discovery  that  such  predictions  can  be  confidently 
made  when  we  are  speaking  of  large  numbers.  And  so 
some  are  prompted  to  exclaim.  This  is  denying  Providence ! 
it  is  utter  Fatalism !  But  let  us  assume,  for  a  moment,  that 
our  familiarity  with  the  subject  had  been  experienced,  in  the 
first  instance,  in  reference  to  the  aggregates  instead  of  the 
individual  lives.  It  is  difficult,  perhaps,  to  carry  out  such  a 
supposition  completely;  though  we  may  readily  conceive 
something  approaching  to  it  in  the  case  of  an  ignorant  clerk 
in  a  Life  Assurance  Office,  who  had  never  thought  of  life,  ex- 
cept as  having  such  a  'value'  at  such  an  age,  and  who  had 
hardly  estimated  it  except  in  the  form  of  averages.  Might 
we  not  suppose  him,  in  some  moment  of  reflectiveness,  being 
astonished  and  dismayed  at  the  sudden  realization  of  the 
utter  uncertainty  in  which  the  single  life  is  involved?  And 
might  not  his  exclamation  in  turn  be,  Why  this  is  denying 
Providence !  It  is  utter  Chaos  and  Chance !  A  belief  in  a 
Creator  and  Administrator  of  the  world  is  not  confined  to 
any  particular  assumption  about  the  nature  of  the  immediate 
sequence  of  events,  but  those  who  have  been  accustomed 
hitherto  to  regard  the  events  under  one  of  the  aspects  above 
referred  to,  will  often  for  a  time  feel  at  a  loss  how  to  connect 
them  with  the  other. 

§  25.    The  controversies  touched  upon  above  refer  rather 
to  the  province  of  theology.    Confining  ourselves  to  strictly 
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etnentific  coosideratioDS,  much  of  what  might  be  said  in  tliis 
pla£e  has  been  already  anticipated  io  the  second  aad  tkird 
ch^ters,  so  that  oothing  remains  but  to  add  the  few  remarks 
which  the  context  seems  to  deniand.  In  discussing  the  phy- 
sical processes  by  which  our  series  are  naturally  prwliiced,  it 
s  pointed  out  that,  where  these  series  were  brought  aboat 
by  human  agency,  such  agency  was  always  found  to  be  re- 
moved several  stages  back  from  the  phenomena  finallT  pie- 
flented  for  calculation.  Direct  human  choice  or  design  is,  id 
fact,  utterly  hostile  to  the  formation  of  such  successions  as 
are  wanted  for  the. purposes  of  Probability;  so  hostile  indeed 
that  it  would  be  found  exceedingly  difficult  to  procure  them 
in  this  way,  unless  indeed  we  carefully  copied  those  that  had 
been  brought  about  in  the  usual  fashion. 

§  26.  It  may  however  very  reasonably  be  objected  that 
when,  in  popular  phraseology,  we  ask  antithetically  whether 
such  and  such  an  event  was  produced  by  chance  or  by  design, 
we  are  not  thinking  of  any  series  of  events,  but  merely  of 
the  intentions  of  the  agent  in  that  individual  instance.  This 
is  quite  true,  but  if  such  intention  were  constantly  acted  on, 
it  would  show  itself  in  the  nature  of  the  resultant  series,  and 
in  no  other  way  with  which  we  are  concerned.  A  die  turns 
up  six.  If  this  is  thrown  '  by  chance'  it  will  bo  turn  up  once 
in  about  six  times.  If  it  was  done  by  design  it  will  always 
turn  up  six,  suppoeing  sixes  were  wliat  was  wanted.  Of 
course  the  thrower  might  equally  secure  sixes  once  only  m 
six  times,  if  that  had  been  liis  wish.  But  what  he  would 
find  it  exceedingly  difiScult  to  do  is  to  secure  getting  his 
sixes  once  in  six  times,  with  a  sort  of  series  at  all  resembling 
that  of  the  random  thrower.  In  fact  it  would  not  be  pos- 
sible for  liim  to  continue  to  do  it  without  a  considerable 
amount  of  calculation,  or  frequent  rectification  of  his  results. 
It  is  therefore  easy  enough,  as  a  rule,  provided  we  can 
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get  a  sufficient  number  of  instances,  [to  detect  whether  any 
particular  result  is  a  product  of  chance  or  of  design.  The 
former  betrays  its  existence  by  its  merely  ultimate  tendency 
towards  regularity  (assuming,  of  course,  the  predominance  of 
what  were  called  in  Chap.  ill.  'the  fixed  causes*),  the  latter 
either  by  permanent  accuracy  or  by  capricious  irregularity. 

§  27.  When  however  a  single  instance  only  is  presented 
to  us,  and  we  are  asked  to  form  a  judgment  upon  it,  we  shall 
most  frequently  find  ourselves  exposed  to  the  hopeless  diffi- 
culties and  ambiguities  pointed  out  in  the  sections  which 
treated  of  Inverse  Probabilities.  Suppose,  for  instance,  we 
enter  a  room  where  a  party  of  gamblers  have  been  pursuing 
their  amusements.  We  see  on  the  table  four  dice  all  lying 
with  the  ace  uppermost :  was  this  the  final  throw  of  a  game, 
or  did  some  one  purposely  place  them  so  ?  To  decide  this 
question,  what  we  have  to  do  is  to  compare  the  relative  fre- 
quency with  which  the  two  kinds  of  cause  would  produce 
such  a  result.  The  probability  of  getting  it  *by  chance*  is 
easy  enough  to  assign.  The  number  of  combinations  pos- 
sible with  four  dice  is  6*  or  1296  ;  out  of  these  we  may  fairly 
say  that  six  are  favourable,  for  the  problem  cannot  reason- 
ably be  presumed  to  be  confined  to  the  contemplation  of  aces 
merely;  any  other  face,  if  found  uppermost  on  them  all, 
would  equally  have  given  rise  to  the  same  question*.    Hence 

^  It  most  be  remarked  that  we  can  same  face  four  times  is  so  recognized, 
merely  undertake  to  say  what  throws  but  so  might  a  succession  of  the  first 
are  commoidy  regarded  as  orderly  or  four  natural  numbers,  or  two  repeti- 
ftrtifidal,  or  in  other  words  coinoi-  tions  of  any  two,  or  so  on.  In  many 
denees ;  it  is  scarcely  possible  to  say  games  of  cards,  for  instance,  a  par- 
ol any  given  throw,  in  itself y  that  it  tioular  pair  of  cards  has  a  conven- 
18  so.  Eyeiy  succession  of  faces  is  tional  signifioanoe  assigned  to  its 
arranged  aeoording  to  some  law,  and  occurrence,  which  at  once  puts  it  on 
we  have  no  right  to  claim  for  any  the  same  footing  as  any  of  the  more 
one  toeh  law  that  it  is  more  simple  commonly  recognized  conjunctions. 
iban  flooUier,    The  repetition  of  the  When  therefore  we  are  contrasting- 
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the  chance  of  finding  one  and  the  same  face  uppermost  is  ' 
TaF¥  "I"  31^  •  What,  on  the  other  hand,  ia  the  chance  of  ( 
ge 
for 
fin 
ha 
th. 


getting  snch  a  result  by  design  ?    No  one  can  venture  to  say, 

r  there  are  two  factors  which  we  cannot  estimate.     In  the'  J 
first  place  were  the  players  likely  to  handle  them  in  any  way  ' 
hut  with  the  proper  box  ?    The  likelihood  is  decidedly  less  if  I 
they  were  steady  old  gamblers  than  if  they  were  children. 
In  the  second  place,  supposing  that  they  did  finger  them  ] 
purposely,  were  they  likely  to  set  them  all  the  same  way  up-  ' 
permost  ?     Again,  we  cannot  give  an  answer,  beyond  saying 
vaguely,  that  it  does  not  seem  unlikely  that  they  should  do 
80.     The  problem  is  therefore  clearly  insoluble;  but  yet  we 
must  admit  that  something  like  the  germ  of  a  solution  exists 
there.     As  regards  the  chances  in  favour  of  a  designed  ar- 
rangement, we  cannot  get  so  near  an  estimate  even  as  to  say 
whether  they  are  to  be  reckoned  at  yj^r  ""^  ^^  mW  '<  ^"^  we 
should  scruple  perhaps  to  put  them  as  low  as  one  in  a  million. 
That  is,  if  eight  dice  were  so  found,  we  should  begin  to  feel 
some  commencing  confidence  that  the  result  was  not  brought 
about  by  an  ordinary  toss.    But  any  attempt  at  more  definite 
valuation  would  be  idle'. 


olianoeBiid  design, tlie  'order'  wliich 
impliea  the  latter  ia  necessarilj  as- 
signed mainly  1>7  convention.  This 
is  very  well  brought  out  by  CDUTuot 
{Eiiai  >ur  lei  fondeToenti  de  nos  eon- 
naiiiancai.  Vol.  l  p.  71). 

'  ConHiderationB  of  this  bind  were 
introduced  into  the  celebrated  De 
Bob  trial,  thougli  nntnrally  without 
any  attempt  Bt  definite  numerical 
eatimattoii.  In  bo  far  as  the  evi- 
iienca  wub  indirect  there  Beem  to 
hare  been  two  mun  grounda  of  sub- 
picion ;  Due  that  Laid  De  Bob,  when 


denting  at  ithiat,  ohtoiued  tcj  more 
court  CEU'da  than  chance  would  hhd- 
allyaseign,  the  other  that  for  Bersral 
yeore  in  snooeaeion  his  average  gains 
were  decidedly  large.  AgoinBt  the 
latter  ground  of  suspicion  ioBtancpB 
were  brought  forward  by  the  counsel 
for  the  defence,  proving  that  still 
larger  gains  had  been  secured  bjr 
other  playera,  with  no  anapicion  of 
unfairnesi ;  presumahly  in  order  to 
eatabUsh  that  the  gains  of  Lord  De 
Bos  were  within  the  limits  of  what 
might  be  attributed  to  chance.    Of 
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§  28.  But  if  the  problem  of  deciding  between  design 
and  chance  becomes  so  soon  insoluble  in  cases  where  human 
design  only  is  supposed  to  be  taken  into  account,  we  may 
fairly  say  that  in  cases  where  this  condition  is  absent  it  often 
does  not  ever  approximate  to  being  soluble  at  all.  We 
have  already  (Ch.  vi.  §  17)  noticed  the  dispute  whether  the 
distribution  of  the  stars  is  to  be  regarded  as  'random' 
or  'designed';  we  may  now  conclude  with  the  few  remarks 
necessary  to  complete  all  that  need  be  said  upon  the  subject. 

After  the  removal  of  various  obscurities  and  ambiguities, 
it  seems  to  me  that  the  following  two  questions,  amongst 
others,  emerge  as  being  at  once  capable  of  being  understood, 
and,  to  some  extent,  tested  : — (I.)  The  stars  being  distributed 
through .  space,  some  of  them  would  of  course  be  nearly  in  a 
straight  line  behind  others  when  looked  at  from  our  planet. 
Supposing  that  they  were  tolerably  uniformly  distributed,  we 
could  calculate  about  how  many  of  them  would  thus  be  seen 
in  apparent  close  proximity  to  one  another.  The  question  is 
then  put,  Are  there  more  of  them  near  to  one  another  than 
such  calculation  would  account  for?  The  answer  is  that 
there  are  many  more.  So  far  as  I  can  see  the  only  direct 
inference  that  can  be  drawn  from  this  is  that  they  are  not 
uniformly  distributed,  but  have  a  tendency  to  go  in  pairs. 
This,  however,  is  a  perfectly  sound  and  reasonable  applica- 
tion of  the  theory.  Any  further  conclusions  such  as  that 
these  pairs  of  stars  will  form  systems,  as  it  were,  to  them- 
selves, revolving  about  one  another,  and  for  all  practical  pur- 
poses unaffected  by  the  rest  of  the  sidereal  system,  are  of 
course  derived  from  astronomical  considerations.  Probability 
confines  itself  to  the  simple  answer  that  the  distribution  is 
not  uniform;  it  cannot  pretend  to  say  whether,  and  by  what 

flonrse  a  mftrgiii  had  to  be  allowed      being  one  of  pnre  ebance.    (See  the 
also  loar  aiipeEiar  fldll,  the  game  not      Times*  report,  Feb.  11, 1837). 
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physical  process,  these  binary  systems  of  stars   have  beeiL*| 
'caused". 

§  29.  (II.)  The  second  question  is  this,  Does  the  distri- 
bution of  the  stars,  after  allowing  for  the  case  of  the  binary 
stars  just  mentioned,  resemble  that  which  would  be  pro- 
duced by  human  agency  sprinkling  things  'at  random'? 
(We  are  speaking,  of  couree,  of  their  distribution  as  it  ap- 
pears to  us,  on  the  visible  heavens,  for  this  is  nearly  all  that 
we  can  observe;  but  if  they  extend  beyond  the"  telescopic 
range  in  every  direction,  this  would  lead  to  practically  much 
the  same  discussion  as  if  we  considered  their  actual  arrange- 
ment in  space.)  We  have  briefly  discussed,  in  a  former  chap- 
ter, the  meaning  of  '  randomness.'  Applying  it  to  the  case 
before  us,  the  question  becomes  this.  Is  the  distribution  tole- 
rably uniform  on  the  whole,  but  with  innumerable  individual 
deflections  ?  That  is,  when  we  compare  large  areas,  are  the 
ratios  of  the  number  of  stars  in  each  equal  area  approximately 
equal,  whilst,  as  we  compare  smaller  and  smaller  areas,  do 
the  relative  numbers  become  more  and  more  irregular  ? 
With  certain  eiceptiona,  such  as  tliat  of  the  Milky  Way  and 
other  nebular  clusters,  this  seems  to  be  pretty  much  the 
ease,  at  any  rate  as  regards  the  bulk  of  the  stara'.  Doubts 
'  In  this  diBoaaaion,  wiiteis  often      rendj  reJerted  to  (Ch.  ti.  §  17)  1 


spoak  of  the  probability  of  a.  "phijti- 
eal  eonaeetian  "  between  these  double 
Btara.  The  pliraae  aeema  mislead- 
ing, tot  on  the  usual  bjiiotbeHie  oF 
universal  gravitatian  all  Btara  are 
phjaically  couuected,  bj  gravitation. 
It  ia  tlieiefore  better,  aa  above,  to 
make  it  dimply  a  question  of  relativa 
proximity,  and  to  leave  it  to  ftatro- 
nomy  to  infer  what  lollowa  from  nn- 
DHUal  proiiuiity. 

'  Profeaaor  Forbes   in   the  paper 
in  tbe  Pbilosopliicnl  Magazine  ol- 


several  diagrams  to  showvhat, 
in  some  given  caaea,  were  the  aetasl 
arriingemoDts  of  a  random  diEtribo- 
tion.  He  Beatteredpe68overaclie«8- 
board,  aud  then  counted  the  nambeT 
which  reeled  on  each  square.  His 
figurea  at>Gmta  ahow  that  the  general 
appearance  of  the  Btara  U  much  the 
Bnmo  aa  that  produced  by  such  a 
plan  of  aeatteriug. 

Some  recent  investigutiona  by 
Mr  B.  A.  Proctor  aeem  to  chow, 
however,  that  there  are  at  least  two 
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have  indeed  been  expressed  as  regards  certain  constellations 
(it  was  in  reference  to  the  Pleiades  that  Micbell  estimated 
the  odds  as  500,000  to  1  against  random  arrangement). 
There  is  however,  to  my  mind,  the  serious  objection  against 
assigning  the  slightest  yalue  to  any  such  conclusion,  that  the 
numbers  of  the  stars  in  each  constellation  are  far  too  few  to 
secure  the  requisite  conditions  for  a  judgment  in  Probability. 
We  may  profess  to  come  to  some  conclusion  (in  the  way  just 
indicated)  about  the  general  arrangement  of  the  five  or  six 
thousand  stars  visible  to  the  naked  eye,  but,  when  we  confine 
ourselves  to  the  small  number  which  compose  a  constella- 
tion, it  seems  opposed  to  the  fundamental  principles  of  our 
science  to  attempt  to  form  an  opinion  about  their  arrange- 
ment, unless  they  were  much  more  closely  or  peculiarly 
liggregated  than  they  really  seem  to  be.  As  a  matter  of  fact 
modern  astronomy  seems  to  discountenance  the  notion  of  the 
various  constellations  having  any  sort  of  mutual  connection, 
beyond  their  purely  relative  proximity  as  seen  from  the 
earth.  Some  of  the  members  of  each  constellation  are  ap- 
proaching us  rapidly,  others  as  rapidly  receding.  There 
seems  no  reason  either  to  suppose  that  they  are  as  a  rule 
nearer  to  one  another  than  they  are  to  various  other  stats,  or 
indeed  to  our  own  solar  system. 

exceptions  to  this  tolerably  nniform  which  the  stars  are  much  more 
disiribation.  (1)  He  has  ascertained  thickly  aggregated  than  elsewhere. 
that  the  stars  are  decidedly  more  Here,  it  seems  to  me,  Probability 
thioUy  aggregated  in  the  Milky  Way  proves  nothing :  we  are  simply  deny- 
than  elsewhere.  So  far  as  this  is  to  ing  that  the  distribution  is  uniform. 
be  veUed  on  the  argmnent  is  the  What  may  follow  in  the  way  of  in- 
same  B8  in  the  case  of  the  double  ferences  as  to  the  physical  process  of 
stars ;  it  tends  to  prove  that  the  causation  by  which  the  stars  have 
proxiniity  of  the  stars  in  the  Milky  been  disposed  is  a  question  for  the 
'Wuj  18  not  merely  apparent,  but  Astronomer.  See  Mr  Proctor's  Es* 
aetoaL  (2)  He  has  ascertained  that  sayt  on  Astronomy,  p.  297.  Also  a 
there  are  two  large  areas,  in  the  series  of  Essays  in  The  Universe  and 
Korth  wd  South  hemispheres,  in  the  coming  Transits^ 
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CONCEPT  UALIST. 
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§  1.  We  have  already  had,  on  a  variety  of  occasions,  tb~~ 
call  attention  to  the  broad  distinction  between  what  may  be 
termed  the  objective  and  the  subjective  views  of  Logic,  biit 
the  extreme  importance  of  some  df  the  questions  to  which 
tliia  distinction  gives  rise  in  Probability  will  now  require  a 
more  detailed  discussion  of  it.  It  need  not  however  be  re- 
marked that, — this  not  being  a  treatise  on  logic  in  general, — ■ 
in  such  a  brief  survey  as  we  can  afford  to  give  here,  only  a 
few  of  the  more  prominent  characteristics  can  be  noticed. 
In  following  out  such  a  discussion  the  best  plan  will  be  U> 
take  as  exponents  of  the  respective  views,  one  or  two  of  the 
ablest  and  most  consistent  authors  on  each  side :  iu  this  way 
we  shall  be  adopting  the  course  most  intelligible  to  the 
student,  and  also  bo  more  likely  to  avoid  any  unfairness  iu 
deciding  what  are  to  be  regarded  as  the  natural  consequences 
of  the  views  in  question. 

§  2.  It  would  not,  I  think,  be  going  too  far  to  say  that 
the  principal  difficulty  in  the  way  of  a  stiident  of  Logic  at 
the  present  day  (at  any  rate  in  England)  consists  not  so 
much  in  the  fact  that  the  chief  writers  upon  the  subject  con- 
tradict one  another  upon  many  points — for  an  opportunity  of 
contradiction  implies  agreement  up  to  a  certain  stage — as  in 
the  fact  that  over  a  large  region  they  really  hardly  get  fairly 
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within  reach  of  one  another  at  all.  To  quarrel  upon  specific 
points  people  must  have  at  any  rate  some  principles  in  com- 
mon, where  this  is  not  the  case  they  have  little  else  to  do 
than  to  make  up  for  the  vagueness  of  their  dissent  by  the 
vigour  with  which  they  give  expression  to  it. 

That  we  have  not  overrated  the  magnitude  of  the  diver- 
gence between  the  various  systems  will  be  evident  from  a 
very  few  extracts  and  quotations.  Hamilton,  by  implication 
rather,  and  Mansel,  formally  and  explicitly,  deny  that  the 
subject-matter  with  which  Mill  is  occupied  deserves  the 
name  of  Logic  at  all ;  they  regard  it  as  being  nothing  more 
than  a  somewhat  arbitrary  selection  from  Physical  Science. 
Mill  in  turn  gives  equally  conclusive  indications  from  his 
side.  He  declares,  when  discussing  the  import  of  proposi- 
tions, that  the  Conceptualist  view  is  "one  of  the  most  fatal 
errors  ever  introduced  into  the  philosophy  of  logic."  Else- 
where he  gives  criticisms  which  amount  to  the  retort  that 
those  who  adopt  that  view  are  making  Logic  nothing  more 
than  a  somewhat  arbitrary  selection  from  Psychology. 

§  3.  Before  proceeding  to  work  out  this  distinction  into 
dome  of  its  details,  let  us  go  back,  so  to  say,  to  the  watershed 
whence  the  different  views  as  to  the  nature  and  province  of 
Logic  must  take  their  rise.  Every  one,  it  is  to  be  presumed, 
will  admit  that  a  proposition  is  a  statement  in  words  of  a 
judgment  about  things \  Without  the  words  it  is  pretty 
generally  agreed  that  there  could  be  nothing  more  than  the 
merest  germ  of  thought,  if  even  that;  without  the  judgment 
expressed  by  it,  it  would  clearly  not  be  the  appropriate  action 
of  a  rational  being ;  whilst  without  the  reference  to  things  it 

1  The  reader  is  reminded  that  we  finential  here.    No  Hegelian,  I  pre- 

are  eonfining  our  attention,  not  en-  sume,  would  consider  what  we  have 

tirely  to  English  logicians,  bat  to  taken  as  our  starting-point  to  be  in 

those  who  may  M^  considered  as  in-  any  way  deserving  of  such  a  name. 


I 
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would  of  course  fail  in  its  main  object  of  communicatitu 
knowleJge,  nor  could  there  be  any  question  raised  about  i^l 
material  truth  or  falsehood. 

Now  each  of  these  three  sidea  of  the  proposition  migid 
conceivably  be  selected  as  that  which  is  distinctly  charac- 
teristic of  it,  to  the  exclusion  of  the  others ;  and  since  the 
proposition  by  analysis  leads  to  terms,  and  by  synthesis 
to  arguments,  what  holds  of  the  proposition  holds  equally 
throughout  the  entire  field  of  Logic.  Hence  we  should 
apparently.be  led  to  three  alternative  views  as  to  the  general 
nature  of  Logic.  One  of  these  views  however,  namely  that 
which  lays  the  stress  on  the  words  in  which  the  judgment  is 
couched,  need  hardly  be  discussed.  It  has  indeed  been 
maintained  by  Whately  that  Logic  is  concerned  with 
language,  and  with  language  only.  But  he  does  not  adhere 
to  this  limitation,  as  indeed  no  clear  thinker  could,  for  the 
secondary  and  dependent  nature  of  language  as  being  a 
medium  of  thought,  or  having  reference  to  facts,  is  far  too 
prominent  to  be  disregarded.  Hence  it  follows  that  sup- 
porters of  this  view  are  under  such  powerful  attraction  to  one 
or  other  of  the  remaining  two,  that  for  all  practical  purposes 
we  need  not  take  any  but  these  into  account. 

§  i.  Beginning  then  with  the  Conceptualist  view,  that  is, 
starting  with  the  judgment  as  abore  indicated,  we  must  of 
course  take,  as  the  element  of  the  judgment,  the  concept,  for 
this  only  belongs  to  the  same,  namely  the  mental  order  or 
stratum  of  things.  The  concept  and  the  judgment  are,  so  to 
say,  on  the  same  plane;  they  are  homogeneous  and  compar- 
able the  one  with  the  other,  whereas  to  mingle  names  or 
propositions  with  them  would  be  to  mix  up  disparate  things. 

It  may  be  admitted  at  once  that  this  view  has  simplicity 
as  a  merit;  but  let  us  just  see  to  what  lengths  and  sacrifices 
the  determination  to  adhere  to  it  will  lead  us.     Taking  the 
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concept,  which  may  be  best  defined  as  the  mental*  counter- 
part of  a  general  name^  we  say  that  this  is  the  real  element 
of  the  judgment)  that  the  judgment  consists  of  two  concepts 
standing  in  some  sort  of  relation  to  each  other.  So  long  as 
we  are  concerned  with  general  names  this  will  carry  us  on 
tolerably  well;  but  how  are  we  to  treat  singular  names? 
Most  people  would  say  that  these  refer  directly  to  individual 
objects^  that  this  and  nothing  else  than  this  is  their  meaning. 
Bat  the  conceptualist  sometimes  hesitates  to  say  this,  for  to 
do  so  would  be  to  make  a  dangerous  approach  towards 
subordinating  the  form  to  the  matter.  Accordingly  the 
consistent  thinker  (and  in  a  question  of  consistency  it  is  of 
course  to  Mansel  rather  than  to  Hamilton  that  we  turn) 
abolishes  individual  terms  altogether.  He  goes  the  length 
of  asserting  that  every  proper  name  is  a  concept,  which  is 
perfectly  general  in  its  intrinsic  character  like  all  other  con- 
cepts^ and  that  if  it  does  happen  to  fit  only  one  individual 
ia  the  course  of  time,  this  is  a  mere  historical  fact,  and  there- 
fore alien  to  the  logician's  consideration.  By  so  saying  he 
may  be  presumed  to  mean  that  our  mental  representation  of 
any  given  individual,  say  Socrates,  can  contain  only  a  limited 
selection  of  attributes ;  that  this  limited  group  might  possibly 
be  found  to  recur  again  elsewhere;  that,  if  it  did  recur,  we 
should  not  then  be  able  to  discriminate  between  the  two 
without  a  fresh  resort  to  the  individuals  themselves,  with  a 
view  to  obtain  fresh  attributes  for  the  purpose  of  distinction; 
and  that  to  do  this  would  be  to  go  outside  the  concept,  in 
other  words  to  transgress  into  the  matter  instead  of  keeping 
to  the  pure  form. 

§  5.    Again^  it  must  have  struck  many  readers  that  the 

^  We  are  admitting  for  pnrposes  are  not  rejecting  the  psychological 
of  diienaaioii,  the  tenability  of  the  theories  or  asBnmptions  upon  which 
CooMptaaUat  doctrine,  that  is,  we      it  rests. 

▼.  17 
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Conceptualist  logicians  make  little  or  no  reference  to  belief f 
the  reason  of  this  ia  not  far  to  seek.  For  one  thing,  belief 
cannot  but  have  some  degree  of  reference  to  external  objects, 
but  with  these  no  communication  whatever  is  to  be  held, 
except  of  course  as  the  original  mateviiila  or  data  of  thought. 
For  another  thing,  where,  as  here,  we  are  only  occupied  with 
necessary  inferences,  nothing  but  full  belief,  absolute  or  con- 
ditional, can  intrude  itself,  and  therefore  we  really  need  not 
attend  to  it  at  all.  It  need  not  come  before  us  here,  any 
more  than  before  the  pure  mathematician;  for  like  him  ire 
are  only  concerned  with  what  follows  from,  or  is  consistent, 
with,  something  else.  Provided  the  links  are  necessarily 
connected  together,  we  do  not  care  how  the  chain  may  be 
fixed  at  either  end.  It  is  only  when  we  deal  with  Induction 
and  Probability,  and  the  delicate  questions  raised  as  to 
whether  there  is  or  is  not  suEEcient  ground  for  belief,  that 
this  consideration  of  belief  ia  I'aised  at  all.  Accordingly  any 
distinction  between  real  and  imaginary  notions  is  rejected, 
the  only  distinction  recognized  being  tliat  between  the  posm- 
ble  and  the  impossible,  the  former  including  every  notion 
(whether  or  not  there  be  things  corresponding  to  it)  which 
does  not  involve  actual  self-contradiction,  and  the  latter  thoae 
■which  do  involve  self-contradiction. 

§  C.  Again,  Classification  in  any  shape  deserving  tfaat 
name,  disappears,  for  it  cannot  be  carried  on  without  some 
observation  and  comparison  of  the  objects  to  be  classi6ed. 
What  takes  its  place  ia  Division,  for  this  is  really  classifict^ 

Ition  confined  to  purely  formal  conditiona  But  even  against 
this  objections  may  be  raised.  The  only  way  in  which  we 
can  divide  a  class  is  by  separating  it  into  those  members 
which  do,  and  those  which  do  not,  possess  some  attribute. 
But  we  cle.irly  cannot  tell  whether  things  do  or  do  Dotpossen 
any  assignable  attributes  except  by  exanunatlon  of  them^ 
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aod  in  purely  formal  logic  this  is  precluded.  It  is  quite  true 
that  division  by  dichotomy  is  formally  valid,  for,  whatever  be 
the  nature  of  A,  a  thing  must  either  be  A  or  not  A.  But 
then,  as  Mansel  objects,  what  makes  us  think  of  A  rather  than 
of  any  other  attribute  in  relation  to  the  thing  in  question  ? 
Nothing  but  a  consideration  of  the  matter.  Hence,  though 
dichotomy  in  general,  as  a  principle  of  division,  is  sound 
enough,  it  has  nevertheless  to  be  abandoned,  because  every 
particular  application  of  it  is  suggested  by  reference  to  the 
objects  and  consequent  knowledge  of  their  properties,  and  of 
this  the  logician  is  jealous  to  the  last  extreme. 

§  7.  The  treatment  of  Induction  moreover  is  simplified. 
That  any  process,  so  narrow  and  unproductive  as  the  fo- 
called  Perfect  Induction,  should  have  acquired  that  name, 
and  have  been  accepted  on  its  own  merits,  is  hard  to  believe. 
But  when  the  general  theory  from  which  it  follows  is  adopted, 
the  question  assumes  a  very  different  aspect.  Let  us  resolve 
to  stick  to  the  analysis  and  composition  of  concepts,  and  this 
perfect  induction,  poor  as  it  is,  is  the  best  we  can  attempt. 
It  does  not  demand  any  resort  to  external  nature, — any  fresh 
resort  that  is, — ^the  concepts  originally  set  before  us  being 
sufficient  for  our  purpose.  It  is  as  near  an  approach  there- 
fore to  ordinary  Scientific  Induction  as  can  be  attained  by 
formulae  which  are  to  hold  true  whatever  be  the  nature  of 
the  particular  subject-matter  to  which  they  are  applied. 

§  8.  The  foregoing  remarks  will  serve  to  indicate  the 
nature  and  extent  of  the  divergence  between  the  two  opposed 
views;  but  something  must  now  be  said  upon  the  two  desig- 
nations, Formal  and  Conceptualist,  which  are  frequently  used 
as  practical  synonymes  to  express  them.  These  terms  are 
obviously  distinct  in  their  original  signification.  'Formal' 
has  reference  to  the  limits  of  the  subject-matter  rather  than  its 
actual  nature.    It  reminds  us  that  we  are  confining  ourselves 

17—2 


H^  son 

■  disi 

L 


.ogtc. 

to  those  mental  pvocesses,  or  parts  of  processeB,  which  a 
independent  of  the  particular  aubjcct-matter,  that  is,  in  otb 
words,  which  follow  from  the  mere  form  of  expression.  "Co 
ceptuatist,'  on  the  other  hand,  refers  rather  to  the  nature 
our  subject  than  to  Ha  limits;  it  reminds  ub  that  we  a 
occupying  ourselves  with  the  consideration  of  concepta 
general  notions  as  distinguished  from  external  phenomel^ 
The  two  terms  are  not  indeed  in  strictness  syuonymo* 
nor  need  the  principal  doctrines  implied  by  them  be  nece 
sarily  held  together.  Whately,  for  instance,  is  a  thoroug 
formalist,  but  he  shows  no  predilection  for  the  conceptual! 
doctrines. 

It  is  true,  on  the  other  hand,  that  the  consistent  conce] 
tualist  is  under  powerful  inducements  to  adopt  the  formi 
view,  partly  on  grounds  of  rigid  sequence,  but  still  more  o 
grounds  of  psychological  sympathy.  Those  who  have  for  an 
reasons  determined  to  confine  themselves  to  the  manipulatio 
of  concepts,  will  naturally  recognize  a  deep  and  importai 
distinction  between  those  mental  processes  which  do  not,  an 
those  which  do,  require  us  to  go  outside  the  concept  for  frea 
matter  in  order  to  carry  them  on;  that  is,  in  other  word 
between  those  processes  which  are  and  which  are  not  forma 
Add  to  this  the  fact  that  those  who  occupy  the  conceptualii 
standpoint  are,  as  a  rule,  those  who  believe  in  necessary  law 
of  thought  as  an  ultimate  fact  (a  connection  arising  out  i 
psychological  grounds,  into  which  we  have  not  space  to  ent« 
here),  and  we  see  an  additional  reason  why  they  should  mai 
a  sharp  distinction  between  the  two  classes  of  processes  whic 
are  and  which  are  not  respectively  formal.  The  distinctio 
between  formal  and  material  if  admitted  cannot  but  be  ( 
some  importance  in  any  case,  though  it  be  little  more  than 
distinction  of  method;  but  in  the  case  in  question  it  gel 
taken  up  by,  and  resolved  into,  the  far  more  important  di) 
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^^ion  between  what  is  d  priori  and  what  is  merely  empiric 
>  ^nd  there  are  therefore  additional  and  far  stronger  reasons 
^hering  to  it. 

§  9.    If  we  now  turn  to  the  opposite  or  material  view  of 

sic,  we  find  a  similar  series  of  mutually  connected  charac- 

^^stics.    Passing  over  some  of  those  points  which  have  been 

^flBciently  illustrated  already  by  contrast,  let  us  come  to  that 

^*iich  admirers  of  Mill  will  generally  regard  as  his  strongest 

^*^iin  to  originality,  viz.  his  peculiar  doctrine  of  the  syllo- 

8risin,    I  think  that  we  are  detracting  little,  if  at  all,  from 

*^^  merits  by  saying  that  this  doctrine  seems  the  natural, 

®^^ple,  and  almost  necessary  outcome  of  the  genera]  view  of 

•'-'Ogjc  which  he  has  adopted.     It  is  in  fact  upon  his  con- 

distent  following  out  of  this  view,  rather  than  upon  this  or 

that  conclusion  in  particular,  that  we  should  rest  his  real 

cilaims  to  high  distinction. 

His  explanation  of  the  syllogism  will  be  arrived  at  most 
*^mply  by  referring  first  to  what  he  says  about  the  nature 
^  the  so-called  immediate  inferences.  It  may  have  struck 
^Bae  readers  as  noteworthy  that  he  refuses  to  allow  them 
tiie  name  of  inferences  at  all.  But  there  is  surely  a  meaning 
^  this,  and  the  disputants  on  each  side  are  quite  consistent 
^  adhering  to  their  own  views.  Take  for  instance  the 
proposition  *A11  men  are  fallible';  from  this  we  obtain 
ly  contraposition  and  limitation,  *  some  infallibles  are  not 
Jaen*.  Now  regard  these  propositions  b&  judgments ;  that  is, 
•top  short  at  the  mental  process  of  framing  the  judgment, 
instead  of  going  on  to  the  facts  about  which  the  judgment 
is  made,  and  it  can  hardly  be  denied  that  one  of  them  is  an 
iofer^ce  from  the  other.  They  certainly  cannot  be  called 
one  and  the  same  judgment,  considering  that  they  have 
different  subjects,  difierent  predicates,  diflferent  quantity,  and 
diffidrent  q^ualitj.    And  if  they  are  not  the  same  judgment. 
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the  latter  must  surely  be  an  inference  from  the  former.   .^^H 
penetrate  to  theyact*  to  which  these  judgments  refer,  an^^H 
see  at  once  that  they  are  identical,  or,  to  speak  more  a,ccura)^^| 
the  one  is  a  portion  of  the  other.     The  things  are  the  aa^^| 
being  merely  differently  grouped  by  the  mind,  or  looK^^ 
at  from  a  different  point  of  view.     The  same  remarks  will 
apply  to  another  class  of  immediate  judgments  which  have 
given  some  trouble  to  logicians ;  for  instance,  'A  is  greater 
than  B,  therefore  S  is  less  than  A'.    Here  also  the  judg- 
ments are  distinct,  whilst  the  facta  judged  are  identically 
the  same. 

§  10,  Now  let  us  introduce  the  above  distinction  into 
the  controversy  whether  the  syllogism  is  or  is  not  a  peUtio 
prindpii,  and  the  dispute  seems  allayed  at  once,  or  at  any 
rate  its  origin  and  existence  are  accounted  for.  The  con- 
clusion regarded  as  a  judgment  is  unquestionably  distinct 
from  the  premises  so  regarded,  and  therefore  from  that  point 
of  view  the  ordinary  theory  seems  perfectly  tenable.  But 
once  let  a  thinker  start  with  the  determination  that  hta 
propositions  shall  be  regarded  as,  so  to  say,  bottoming  upon 
facts  instead  of  stopping  short  at  concepts,  and  there  is  aa 
obvious  incompleteness  and  difficulty  about  the  old  expla- 
nation. The  conclusion,  regarded  as  an  objective  fact,  is  the 
premises,  or  rather  a  portion  of  them.  We  are  accordingly 
driven  to  carry  our  investigations  a  step  further  back,  and 
we  then  perceive  that  the  only  stjige  in  the  reasoning  at 
■which  new  facts  were  appealed  to  instead  of  merely  new 
judgments  about  them  being  made,  was  in  the  formation 
of  the  major  premise.  When  from  a  limited  number  of 
observed  instances  we  generalize  so  as  to  include  the  whole 
class  to  which  they  belong,  we  are  talking  and  judging  about 
new  facts  instead  of  merely  varying  our  judgments  about 
the  old  ones.     Hence  Mill's  view  readily  follows,  viz.  that 
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it  is  the  major  premise  which  really  contains  the  "whole 
inference,  the  remaining  part  of  the  syllogism  conHisiing 
merely  in  identification  and  interpretation  of  what  had  gono 
hefore.  As  an  illustration  of  the  fact  that  this  explanation 
of  the  syllogism,  original  and  important  as  it  is,  is  U(W(»r- 
theless  that  to  which  a  consistent  supporter  of  what  wo  may 
term  the  Baconian  view  of  logic  would  necessarily  ho  IchI, 
it  may  be  pointed  out  that  it  has  received  the  support  of 
Whewell.  He  is  in  radical  opposition  to  Mill  on  fundatnotital 
philosophical  principles,  but,  agreeing  with  him  on  tho  wholn 
as  to  the  nature  and  province  of  scientific  logic,  ho  agnum  in 
consequence  on  the  point  in  question. 

§  11*    The  foregoing  remarks  will  be  sufficiont  to  indi- 
cate the  nature  and  extent  of  the  divergence  hcjtwuon  th'i 
two  views  before  us.    It  would  of  course  1k5  far  b(jyond  tlio 
scope  of  the  present  discussion  to  attempt  U)  dacuUi  h^iwtu^u 
their  claims,  but  something  may  fairly  Tx;  Haul  al^Hti  Nomo 
of  their  subordinate  merits  and  deficiencien*    For  tho  (Con- 
ceptualist theory  the  main  recommendation  IH  tli<;  t^xirt^im^ 
simplicity  and  homogeneity  of  the  re^mltant  HynUtut,     What 
ever  is  done  is  completely  done*    Xothiri;j  in  suUtthUul  m 
demonstration  but  what  is   (hypotheti/jallyy  i*A^Umt,      W** 
have  none  of  those  results,  so  dmsXhtfyiun  ^'  ^''''  lov^rf  /ff 
speculative  accuracy,  in  which  uo  final  (hr^^Wtou  f^t$  \fti  oit 
tained  by  our  mere  formuke,  }mt  xhh  ^MU^$$t^ti  tff  iUtt 
question  has  to  be  abandoii^  V>  tb^  ytfii^m^^ui  m$4  nkiU 
of  the  practised  observer.    TbiK  ryyrrjpkt/rrMr^t^t  //f  fi^auU  U 
moreover  aooompanied  by  a  imMft^attj  «/i  if*^^ifh'cf,i  ivttUU 
is  very  fascinating  to  mainy  miwU,    T\$^^'.  ut^7fiiA  m**  ^4 
course  purchased  at  a  L^arr  cr/ioL    th  ^iWi/^t  H//  Uhv  ifUiUf 
Bophical  difficulties  which  tl^  3kT^>^fM  U^r^Ay*^,  fi^  \M^*i  htnn- 
ber  of  detailed  objecdoiiix  lukr  i>^  f^i^^i  in^/fifM  iii     Athif 
the  elaborate  expodtiast  ^J  ii*iiA^  ^/y^  ;u  M^ii\  K^h^huMUm 
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§  12.  Witli  regard  to  the  defects  of  tiie  toaterial  t*^*^ 
of  Logics  tiiofie  wbo  (like  mysdf)  accept  it  on  tie  whiJe,  ■•*'** 
uwt  of  couTBe  ^mit  tiat  tLey  amonnt  to  EDTtliing  like  ins***^ 
uiunutable  oijstaclfx.     Nevenheless  thdr  existence  mast   ^'^ 


fr&ukly  admitted.     Tbey  may  nearly  all  be 
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tlie  cliargt  of  vagueneiB  of  outline,  and  uncertainty  of  res(»*  - 
We  eaanot  lay  down  a  precise  line  for  the  limit  of  logic  »**^ 
logical  treatiQent  in  general,  as  diBtinguished  from  ihat   *^ 
tbe  gpecuJ  Bcienccs.     In  Definition  we  are  forced  to  adn»'^ 
tJiat  the  coonotation  of  terms  does  not  admit  of  accuiat^^ 
determination,  but  varies  with  usage  and  may  l)e  almc^ 
entirely  altered  by  scientific  discoveries.     When  cballenged 
to  utatfl  after  bow  many  occurrences  the  repetition  of  an  event 
may  bo  confidently  expected,  or  how  many  instances  are 
required  to  eiitablish  an  induction,  we  are  obliged  to  admit 
that  110  definite  answer  can  be  given,  but  that  it  wholly 
depends  upon  the  nature  of  the  subject-matter.      So  with 
Claseificatioo ;  this  is  no  process  which  can  he  performed  by 
rule,  but  it  imperatively  requires  that  sagacity  of  observation 
and  judgment  which  only  long  practice  combined  with  na- 
tural aptitude  can  secure.     These  difficulties  are  inherent  in 
all  Iiuman  experience,  and  therefore  no  science  which  at- 
tempt*   to  grapple  with  the  facts  of  experience  can  avoid 
them. 

§  13.  There  is  indeed  a  special  difficulty  occasionally 
oxppi'ieuced  by  the  student  which  must  be  regarded  as  irre- 
luvant.  Those,  for  instance,  who  begin  with  Mill  are  not 
imfroquontly  puzzlod  by  his  statement  that  Logic  has  to  do 
with  tho  facta  or  things  themselves  rather  than  with  our  ideas 
obuut  them;  and  they  not  nnuaturally  ask,  How  can  he  then 
hn  on  idcaliat  ?  and  if  so,  is  he  not  grossly  inconsistent?    The 
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ttJ^^^W^r,  of  course,  is  that  since  the  particular  opinion  which 
^^Vone  entertains  as  to  the  nature  of  the  external  world  does 
^^^  a.flfect  his  position  when  dealing  with  scientific  evidence 
^  detail,  it  need  not  aflfect  the  position  of  one  who  deals  with 
suel^  evidence  as  a  whole,  viz.  the  logician.     It  is  a  question 
^^  -Metaphysics  which  lies  behind  all  evidence,  and  leaves  it 
^^  the  most  part  entirely  unaflFected,  at  least  by  any  direct 
^^Utact.     The  astronomer  who   calculates  that  the  Sun  is 
^2,000,000  miles  distant  from  the  Earth,  is  not  called  to 
^count  and  questioned  as  to  how  he  reconciles  this  state* 
^ent  with  his  metaphysics  if  he  be  an  idealist;  and  the 
^Qgician  may  fairly  claim  a  like  toleration.     If  he  lays  it 
down  that  names  are  names  of  things,  not  of  our  ideas  of 
tilings,  that  what  is  the  import  of  a  proposition  is  not  the 
judgment,  but  the  facts  to  which  the  judgment  refers,  we 
We  really  no  more  occasion  to  pry  into  his  metaphysical 
opinions  than  into  those  which  he  may  happen  to  hold  in 
Theology. 
»  §  14?.     The  foundation  and  ground  of  Induction  is  a  more 

Berious  difficulty;  for  though,  like  the  last,  it  cannot  by  rights 
daim  discussion  in  logic,  it  is  nevertheless  almost  impossible 
80  to  treat  induction  as  not  to  provoke  some  perplexing  en* 
■        quiries.     The  Conceptualist  of  course  avoids  all  this,  for  he 
[        is  only  concerned  with  that  which  is  strictly  necessary,  and 
therefore  with  such  induction  only  (or  what  he  gives  that 
name  to)  as  is  performed  formally  and  necessarily.    But  the 
Jfaterial  logician  often  finds  himself  in  the  position  of  having 
raised  difficulties  by  his  mode  of  treating  the  subject,  which 
almost  compel  him  to  commit  himself  to   opinions  which 
cannot  be  justified  from  a  logical  but  only  from  a  psycho- 
logical point  of  view.     Suppose  he  says  (as  Mill  does)  that 
all  our  knowledge  of  the  uniformity  of  nature  is  derived  from 
Induction.    He  is  at  once  met  by  some  such  objection  as 
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this; 'Ton  fonuul  that  belief  upon  indQCtion,  and  ret  for  every 
act  of  indaction,  even  for  the  vetr  firet,  yon  must  postulate 
that  belief  So  long  as  we  keep  strictly  to  the  province  of 
Logic,  no  answer,  I  think,  can  fairly  be  given  to  this  objection. 
Every  OHiscious  act  of  induction  must  demand  and  presup- 
pose a  belief  in  the  Uniformity  of  Nature,  not  indeed  neces- 
sarily throughout  its  whole  extent,  but  at  any  rate  over  some 
area,  and  therefore  the  belief  cannot  have  grown  up  from  the 
beginning  by  a  series  of  such  acts.  In  other  words,  if  tlie 
inductive  inference  and  the  conviction  of  the  tTnifoimity  of 
Nature  are  both  to  be  consciously  apprehended,  it  involves 
a  paralogism  to  regard  them  as  mutually  dependent  on  one 
another. 

Let  the  logician,  however,  be  permitted  to  transgress  into 
psychological  enquiries,  and  an  answer  seems  ready  to  his 
band.  It  may  not  be  a  completely  satisfactory  one,  as  indeed 
nothing  final  can  as  yet  be  looked  for  concerning  the  nature 
of  belief,  but  it  will  serve  to  turn  the  edge  of  the  preceding 
objection.  He  may  fairly  reply  that  we,  or  our  ancestors, 
have  acted  upon  that  Uniformity,  as  the  brute  creatures  do, 
and  that  it  was  only  at  a  later  stage  that  consciousness 
awakened,  that  is,  that  what  we  call  belief  ripened  oat  of 
mere  association  and  habit.  Take  the  case  of  one  of  the 
more  intelligent  animals.  They  undoubtedly  act  upon  the 
Uniformity  of  Nature:  if  they  did  not,  they  could  not  con- 
tinue to  subsist  for  a  day  any  more  than  ourselves.  Now 
suppose  a  gradual  dawn  of  self-consciousness  in  one  of  them, 
and  a  consequent  desire  to  justify  its  mental  processes. 
Precisely  the  same  diflBculty  would  then  arise  when  it  at- 
tempted to  give  a  reason  for  processes  which  had  been  so 
long  satisfactorily  performed.  The  fact  is,  that  it  is  a^umed 
that  in  Logic,  though  our  processes  may  be  sometimes  un- 
consciously performed,  they  are  nevertheless  alwaj-s  capable 
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of  being  called  out  into  distinct  consciousness  when  we  choose. 
This  need  not  be  the  case  in  Psychology,  and  indeed,  on  the 
doctrines  of  the  analytical  or  association  school,  can  seldom 
be  the  case  with  regard  to  ultimate  principles.  Hence  the 
logician,  when  he  attempts  to  give  an  account  and  justifica-^ 
tion  of  his  proceedings  in  accordance  with  his  own  methods, 
will  occasionally  be  reduced  to  the  alternative  of  abandoning 
difficulties  as  insoluble,  or  of  giving  what  will  be  objected 
against  as  involving  a  paralogism*  It  would,  I  think,  avoid 
perplexity  if  he  were  frankly  to  assume  or  state  his  psycho- 
logical premises,  and  if  necessary  indicate  the  kind  of  justifi- 
cation he  would  give  of  them. 

§  15.  In  the  foregoing  sections  of  this  chapter  we  have 
drawn  a  sharp  distinction  between  the  material  and  formal 
views  of  Logic,  founded  on  the  diflference  between  facts  and 
our  conceptions  of  facts.  We  must  now,  however,  look  some- 
what more  closely  into  this  latter  distinction,  in  order  to 
ascertain  how  far  it  can  be  consistently  carried  out.  In  so 
doing  we  shall  find  ourselves  led  into  a  very  important 
province  of  enquiry,  which  has  however  attracted  remarkably 
little  attention.  I  can  only  account  for  its  general  neglect 
from  the  considerations  that  the  material  view  of  Logic  is  a 
comparatively  recent  one,  and  that  the  topics  n^ow  before  us 
are  by  no  means  prominent  there,  but  first  assume  obvious 
importance  in  Probability,  when  this  is  similarly  treated. 

The  Conceptualist,  as  we  saw,  took  for  his  province  the 
whole  of  what  is  conceivable  ;  whether  any  portion  of  it  was 
real  or  merely  imaginary  being  of  no  concern  to  him.  His 
field  is  a  uniform  and  homogeneous  one  of  concepts,  the  only 
and  sufficient  warrant  for  the  admissibility  of  these  concepts 
being  that  they  do  not  involve  self-contradiction.  In  applying 
his  logic  he  has  of  course  to  guarantee  their  material  truth ; 
bat  speaking  as  a  pure  logician  he  is  only  concerned  with 
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their  conceivability  when  treated  by  tbeniaelves,  and  tbeir 
consistency  when  combined  together. 

§  16.  It  might  appear,  therefore,  as  if  the  Material 
logician  would  have  an  equally  uniform  and  homogeneous 
field  in  the  world  of  facta  ;  that  he  might  claim,  so  to  say,  all 
the  solid  land  whilst  the  other  took  all  the  air.  But  a  mo- 
ment's consideration  will  show  that  his  position  is  by  no  means 
so  simple  as  this.  Facts  regarded  objectively  are  no  doubt 
always  of  one  and  the  same  character,  but  if  we  do  not  know 
them  for  certain,  the  logician's  claims  to  them  become  of  ft 
somewhat  shadowy  nature ;  and  the  question  may  fairly  be 
raised.  Do  they  deserve  the  name  of  facts  ?  There  are  mil- 
lions of  facts,  in  their  objective  sense,  that  is,  conceivable 
objects  of  certainty  to  the  human  intelligence,  which,  as 
things  are,  no  man  has  ever  got  to  know,  or  in  all  likelihood 
ever  will  get  to  know.  There  are  others  which  past  genera^ 
tions  have  known,  or  future  generations  will  know,  but  which 
are  entirely  beyond  the  ken  of  the  present  generation.  There 
are  others,  or  what  are  sometimes  for  want  of  another 
word  so  termed,  which  as  entertained  by  us  certainly  do  not 
deserve  the  name  of  facts,  but  should  rather  be  tenned  hypo- 
theses, well-founded,  plausible,  hazardous,  or  wild,  as  the 
case  may  be. 

How  are  we  to  apply  our  distinction  between  facta  and 
conceptions  to  all  these  cases  ?  When  we  say,  with  Mill,  that 
what  we  do  in  framing  a  proposition  is  not  to  join  or  disjoin 
two  concepts,  but  to  assert  or  deny  that  some  subject,  viz, 
some  determinate  phenomenon,  or  group  of  phenomena,  pos- 
sessos  some  attribute,  we  shall  find  it  extremely  difficult  to 
adhere  systematically  to  this  distinction.  It  is  clear  and 
sharp  enough  in  many  cases,  but  it  becomes  hazy  and  unsub- 
stantial in  others.  If  any  one  has  doubts  upon  this  point, 
let  him  endeavour  to  settle  for  himself  in  what  preciae 
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respects  a  'fact'  of  wbich  one  is  uncertain,  perhapis  indeed 
very  doubtful,  diflFers  from  a  *  conception  *. 

§  17.  It  must  not  be  supposed  that  the  above  difficulty 
is  at  all  a  fatal  one  against  the  Material  view  of  Logic.  That 
it  has  to  be  encountered  is  indeed  the  great  merit  of  that 
view,  for  the  necessity  arises  out  of  the  determination  to 
grapple  with  objective  facts,  and  to  make  our  logic  not  merely 
a  scheme  of  consistency  but  an  organon  for  arriving  at  truth 
and  detecting  error.  But  it  would  be  futile  to  deny  that 
considerable  perplexity  is  thus  created.  By  aiming  at  an 
object  90  wide  and  important  as  the  truth  of  inference  in 
general,  we  have  raised  difficulties  which  need  never  trouble 
those  who  confine  themselves  to  the  narrow  province  of 
correct  deduction. 

§  18.  Let  us  put  ourselves  in  imagination  into  the  posi- 
tion of  the  Materialist  logician  at  the  commencement  of  his 
operations,  and  trace  them  from  the  origin.  We  suppose  him 
then  to  start  with  the  assumption  that  there  is  an  indefinitely 
extensive  world  of  objective  phenomena  on  every  side  of  him. 
By  calling  them  objective  we  really  need  mean  nothing  more, 
as  already  remarked,  than  that  they  affect  others  similarly 
with  himself,  so  that  ultimate  agreement  about  them  is  a 
conceivable  and  attainable  goal ;  it  is  not  requisite  that  they 
should  be  objective  in  any  such  metaphysical  sense  as  to 
negative  the  Berkeleyan  theory.  Now  out  of  this  world  of 
phenomena  a  small  selection  is  familiar  and  certain  to  him 
and  to  many  others,  and  here  at  any  rate  the  distinction 
between  facts  and  our  conceptions  about  facts  is  clear  and 
manifest  enough.  This  forms  his  starting-point  in  his  in- 
dactive  and  deductive  enquiries.  It  comprises  what  are 
commonly  described  as  the  immediate  data  of  experience, 
observation,  and  such  like. 

Now  the  general  aim  and  function  of  the  logician  seems  ta^ 
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be  to  add  to  this  domain  of  what  is  certain,  in  every  directitms 
and  to  the  greatest  possible  extent  His  means  for  so  doiu^ffl 
.  consist  mainly  of  the  various  methods  and  resources  <^fl 
InducCtou,  the  foundations  of  which  are  of  course  the  udU'J 
formittes  of  sequence  and  coexistence  by  vrhich  the  different'] 
phenomena  in  question  are  found  to  be  connected  togetherrfS 
In  proportion  as  he  obtains  more  complete  mastery  oveqf] 
tiiese  he  is  better  able  to  attain  his  object  of  adding  to  the*  J 
domain  of  what  is  known  for  certain.  New  facts,  as  good  a 
those  from  which  he  started,  can  be  gradually  aggregated'! 
around  them,  thus  enabling  him  to  increase  what  may  li 
termed  his  area  of  solid  ground. 

This  extension  takes  place,  of  course,  to  a  very  different^l 
degree  in  different  directions.  Of  some  things  very  near  1 
us  we  can  attain  no  certainty  whatever  with  our  present^! 
resources ;  of  others  very  remote  from  us  we  can  attain  an^ 
almost  perfect  certainty.  What  we  or  others  may  do  nei 
minute,  no  foresight  can  predict,  any  more  than  what  oal^■ 
next  neighbour  may  be  thinking  of  at  this  moment.  On  t 
other  hand,  the  astronomer  makes  assertions  with  perfee 
confidence  in  reference  to  stars  billions  of  miles  distant; 
does  the  geologist  with  very  considerable  confidence  in  respeoiJ 
of  agencies  and  results  removed  from  us,  it  may  be,  millitm^M 
of  years  in  time.  The  general  result  of  this  is  that  in  omtU 
way  or  another,  by  the  inferences  of  the  various  sciences  in.*! 
detail,  and  therefore  in  accordance  with  the  laws  of  t 
science  of  Logic  as  a  whole,  a  vast  world  of  objective  pbe«'J 
nomena  ia  gradually  attained,  endowed  with  all  those  chanio>a 
teristics  of  certainty  and  deiiniteness  which  belonged  Ift'J 
that  little  plot  of  facts  which  originally  lay  about  us  ai 
from  which  we  were  supposed  to  start. 

§  19.     Here  again  then,  over  all  this  fresh  area  ■ 
obtained,  the  distinction  between  facts  and  mere  coQceptioittfl 
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of  facts  still  holds  good.  So  far  therefore  nothing  seems  to 
arise  which  is  calculated  to  shake  our  confidence  in  the 
adequacy  of  such  definitions  and  explanations  as  involve 
this  distinction.  We  may  still  continue  to  insist  upon  our 
account  of  the  reference  of  names,  of  the  import  of  propo- 
sitions, and  of  all  the  other  characteristics  distinctive  of  the 
Material  or  Fhenomenalist  Logic. 

And  yet  indeed,  even  within  the  field  of  Inductive  Logic, 
signs  may  be  detected  of  an  occasional  breaking  down  of  the 
sharp  distinction  in  question ;  we  may  meet  now  and  then 
with  entities  (to  use  the  widest  term  attainable)  in  reference 
to  which  it  would  be  hard  to  say  that  they  are  either  facts 
or  conceptions.  For  instance,  Inductive  Logic  has  often 
occasion  to  make  use  of  Hypotheses  :  to  which  of  the  above 
two  classes  are  these  to  be  referred  ?  They  do  not  seem  in 
strictness  to  belong  to  either ;  nor  are  they,  as  will  presently 
be  pointed  out,  by  any  means  a  solitary  instance  of  the  kind. 

§  20.  It  is  true  that  within  the  province  of  Inductive 
Logic  these  hypotheses  do  not  give  much  trouble  on  this 
score.  However  vague  may  be  the  form  in  which  they  first 
present  themselves  to  the  philosopher's  mind,  they  have  not 
much  business  to  come  before  us  as  logicians  until  they  are 
well  on  their  way,  so  to  say,  towards  becoming  facts,  until 
they  are  beginning  to  harden  into  that  firm  tangible  shape 
in  which  they  will  eventually  appear.  We  generally  have 
some  such  recommendations  given  to  us  as  that  our  hypotheses 
shall  be  well-grounded,  reasonable,  or  so  on.  This  seems 
only  another  way  of  telling  us  that  however  freely  or  even 
recklessly  the  philosopher  may  make  his  guesses  in  the 
privacy  of  his  own  study,  he  had  better  not  bring  them  out 
into  public  until  tbfey  can  with  fair  propriety  be  termed 
facts  with  some  qualification,  *  probable  facts ',  or  some  such 
name.    The  reason,  therefore,  why  yfQ  do  not  take  much 


account  of  this  intermediate  state  in  the  hypotliesia,  Ythei 
we  are  dealing  with  the  inductive  procesaes,  ia  that  hex 
at  any  rate  it  plays  only  a  temporary  part ;  its  appoarant 
in  that  guise  is  but  very  fugitive.  If  the  hypothesis  be-j 
Bound  one,  it  will  soon  take  its  place  as  an  admitted  fac 
if  not,  it  will  soon  be  rejected  altogether.  Its  state  t 
hypothesis  is  not  a  normal  one,  and  therefore  we  have  ns| 
much  occasion  to  scrutinize  ita  characteristics.  In  so  saying)" 
it  must  of  course  be  understood  that  we  are  speaking  aa 
inductive  logicians ;  the  philosopher  in  his  workshop  ought 
to  be  familiar  enough  with  the  hypothesis  in  every  stage 
of  its  existence  from  its  earliest  origin ;  hut  the  logician's 
duty  is  different,  dealing  as  he  does  with  proof  rather  thaa 
with  the  processes  of  original  investigation  and  discovery. 

We  might  indeed  even  go  further,  and  say  that  in  many 
cases  the  hypothesis  does  not  present  itself  to  the  reader, 
that  is  to  the  recipient  of  knowledge,  until  it  has  ceased- 
to  deserve  that  name  at  all.  It  may  be  first  suggested  to 
him  along  with  the  proof  which  establishes  it,  he  not  having 
had  occasion  to  think  of  it  before.  It  thus  cornea  at  a  single 
step  out  of  the  obscurity  of  the  unknown  into  the  full  pos- 
session of  its  rights  as  a  fact,  skipping  practically  the  inter- 
mediate or  hypothetical  stage  altogether.  The  original  in- 
vestigator himself  may  have  long  pondered  over  it,  and  kept 
it  present  to  hia  mind,  in  this  its  dubious  stage,  but  finally 
have  given  it  to  the  world  with  that  amount  of  evidence 
which  raises  it  at  once  in  the  minds  of  others  to  the  level  of 
commonly  accepted  facts. 

§  21.  Still  thia  doubtful  stage  exists  in  every  hypo- 
thesis, though  for  logical  purposes,  and  to  most  minds,  it 
exists  in  a  very  fugitive  way  only.  When  attention  has 
been  directed  to  it,  it  may  be  also  detected  elsewhere  in 
liOgic.     Take  the   case,   for  instance,   of  the   reference   of 
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names.  Mill  gives  the  examples  of  the  sun,  and  a  battle, 
as  distinguished  from  the  ideas  of  them  which  we,  or  chil- 
dren, may  entertain.  Here  the  distinction  is  plain  and  ob- 
vious enough.  But  if,  on  the  other  hand,  we  take  the  case  of 
things  whose  existence  is  doubtful  or  disputed,  the  difficulty 
above  mentioned  begins  to  show  itself.  The  case  of  merely 
extinct  things,  or  such  as  have  not  yet  come  into  existence, 
offers  indeed  no  trouble,  since  of  course  actually  present 
existence  is  not  necessary  to  constitute  a  fact.  The  usual 
distinction  may  even  be  retained  also  in  the  case  of  mythical 
existences.  Centaur  and  Griffin  have  as  universally  recog- 
nised a  significance  amongst  the  poets,  painters,  and  heralds 
as  lion  and  leopard  have.  Hence  we  may  claim,  even  here, 
that  our  conceptions  shall  be  'truthful,'  'consistent  with 
fact/  and  so  on,  by  which  we  mean  that  they  are  to  be  in 
accordance  with  universal  convention  upon  such  subjects. 
Necessary  and  universal  accordance  is  sometimes  claimed 
to  be  all  that  is  meant  by  'objective,*  and  since  universal 
accordance  is  attainable  in  the  case  of  the  notoriously  fic- 
titious, our  fundamental  distinction  between  fact  and  con- 
ception, and  our  determination  that  our  terms  shall  refer  to 
what  is  objective  rather  than  to  what  is  subjective,  may  with 
some  degree  of  strain  be  still  conceived  to  be  tenable  even 
here. 

§  22.  But  when  we  come  to  the  case  of  disputed  phe- 
nomena the  difficulty  re-emerges.  A  sirpposed  planet  or 
new  mineral,  a  doubtful  fact  in  history,  a  disputed  theological 
doctrine,  are  but  a  few  examples  out  of  many  that  might  be 
offered.  What  some  persons  strenuously  assert,  others  as 
strenuously  deny,  and  whatever  hope  there  may  be  of  speedy 
agreement  in  the  case  of  physical  phenomena,  experience 
shows  that  there  is  not  much  prospect  of  this  in  the  case  of 
those  which  are  moral  and  historical,  to  say  nothing  of  theo-i 
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logical.  So  long  as  those  who  are  in  agreement  confine  their 
intercourse  to  themselves,  their  'facta'  are  accepted  as  such, 
but  as  soon  as  they  come  to  communicate  with  others  all 
distinction  between  fact  and  conception  is  lost  at  once,  the 
'facts'  of  one  party  being  mere  groundless  'conceptions'  to 
their  opponents.  There  is  therefore,  I  think,  in  these  cases 
a  real  difficulty  in  carrying  out  distinctly  and  consistently 
the  account  which  the  Materialist  logician  offers  as  to  the 
reference  of  names.  It  need  hardly  be  pointed  out  that 
what  thus  applies  to  names  or  terms  applies  equally  to  pro- 
positions in  which  particular  or  general  statements  are  made 
involving  names. 

§  23.  But  when  we  step  into  Probability,  and  treat  thia 
from  the  same  material  or  Phenomenal  point  of  view,  we  can 
no  longer  neglect  the  question  which  is  thus  presented  to  us. 
The  difficulty  cannot  here  be  rejected,  as  referring  to  what  is 
merely  temporary  or  occasional  The  intermediate  condition 
between  conjecture  and  fact,  so  far  from  being  temporary 
or  occasional  only,  is  here  normal.  It  is  just  that  which  is 
specially  characteristic  of  Probability.  Hence  it  follows  that 
however  decidedly  we  may  reject  the  Conceptualist  theory 
wo  cannot  altogether  reject  the  use  of  Conceptualist  language. 
If  we  can  prove  that  a  given  man  will  die  next  year,  or  attain 
sufficiently  near  to  proof  to  leave  us  practically  certain  on  the 
point,  we  may  speak  of  his  death  as  a  fact.  But  if  we 
merely  contemplate  his  death  as  probable  ?  This  is  the  sort 
of  inference,  or  substitute  for  inference,  with  which  Proba- 
bility is  specially  concerned,  "We  may,  if  we  so  please,  speak 
of  'probable  facts,'  but  if  we  examine  the  meaning  of  the 
words  we  may  find  them  not  merely  obscure,  but  self-contra- 
dictory. Doubtless  there  are  facts  here,  in  the  fullest  sense 
of  the  term,  namely  the  statistics  upon  which  our  opinion 
is  ultimately  based,  for  these  are  known  and  admitted  by 
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all  who  have  looked  into  the  matter.  The  same  language 
may  also  be  applied  to  that  extension  of  these  Btatistics  by 
induction  which  is  involved  in  the  assertion  that  similar 
statistics  will  bo  found  to  prevail  elsewhere,  for  these  also 
may  rightfully  claim  universal  acceptance.  But  these  state- 
ments, S3  was  abundantly  shown  in  the  earlier  chapters, 
stand  on  a  very  different  footing  from  a  statement  con- 
cerning the  individual  event ;  the  establishment  and  dis- 
cussion of  the  former  belong  by  rights  to  Induction,  and 
only  the  latter  to  Probability. 

§  24.  It  ia  true  that  for  want  of  appropriate  terms  to 
express  such  things  we  are  often  induced,  indeed  compelled, 
to  apply  the  same  name  of  'facts'  to  such  individual  contin- 
gencies. We  should  not,  for  instance,  hesitate  to  speak  of 
the  fact  of  the  man  dying  being  probable,  possible,  unlikely, 
or  whatever  it  might  be.  But  I  cannot  help  regarding  such 
expressions  as  a  strictly  incorrect  usage  arising  out  of  a 
deficiency  of  appropriate  technical  terms.  It  is  doubtless 
certain  that  one  or  other  of  the  two  alternatives  must  happen, 
but  this  alternative  certainty  is  not  the  subject  of  our  con- 
templation; what  we  have  before  us  is  the  single  alternative, 
which  is  notoriously  uncertain.  It  ia  this,  and  this  only, 
which  is  at  present  under  notice,  and  whose  occurrence  has 
to  be  estimated.  We  have  surely  no  right  to  dignify  this 
with  the  name  of  a  fact,  under  any  qualiiications,  when  the 
opposite  alternative  has  claims,  not  perhaps  actually  equal  to, 
but  at  any  rate  not  much  inferior  to  its  own?  Such  language, 
as  already  remarked,  may  be  quite  right  in  Inductive  logic 
where  we  are  only  concerned  with  conjectures  of  such  a  high 
d^ree  of  likelihood,  that  their  non-occurrence  need  not  he 
taken  into  practical  account,  and  which  are  moreover  regard- 
ed aa  merely  temporary.  But  in  Probability  the  conjecture 
may  have  any  degree  of  hkelihood  about  it;  it  may  be  just. 
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aa  likely  as  the  other  alternative,  nay  it  may  be  much  'M 
likely.  In  these  latter  cases,  for  instance,  if  the  chances  t 
very  much  against  the  man's  death,  it  is  surely  an  abuse  i 
language  to  speak  of  the  '  fact '  of  his  dying,  even  though  y 
qualify  it  by  declaring  it  to  be  highly  improbable. 
Bulge ct-matter  essential  to  Probability  being  the  uncert 
■we  can  never  with  propriety  employ  upon  it  language  whi^ 
in  its  original  and  correct  application  is  only  appropriate  4 
what  is  actually  or  approximately  certain. 

g  25.     It  should  be  remembered  also  that  this  state  •'j 
things,  thus  characteristic  of  Probability,  ia  permanent  fhe^ 
So  long  as  they  remain  under  the  treatment  of  that  scieu* 
our   conjectures,  or  whatever  we  like  to  call  them,  newj 
iSevelop  into  facts.     I  calculate,  for  instance,  the  chance  t 
a  die  will  give  ace,  or  that  a  man  will  live  beyond  a  cert 
age.     Such  an  approximation  to  knowledge   as  is  thus  i 
quired  is  as  much  aa  we  can  ever  afterwards  hope  to  | 
unless  we  resort  to  other  methods  of  enquiry.     We  do  not,-l^ 
in  Induction,  feel  ourselves  on  the  brink  of  son 
mental  or  other  proof  which  at  any  moment  may  raise  ~i 
into  certainty.     It  is  nothing  but  a  conjecture  of  a 
degree  of  strength,  and  such  it  will  ever  remain,  so  long  j 
Probability  is  left  to  deal  with  it.     If  anything  more  is  e 
to  be  made  out  of  it  we  must  appeal  to  direct  experience,  ^ 
to  some  kind  of  inductive  proof.    As  we  have  so  often  a 
individual  facts  can  never  be  determined  here,  merely  ten 
encies  and  averages.     I  may,  indeed,  by  a  second  appeal  tl 
Probability  improve  the  character  of  my  conjecture,  throai 
being  able  to  refer  it  to  a  nairower  and   better   class  < 
statistics;  but  its  essential  nature  remans  throughout  wljj 
it  was. 

It  appears  to  me  therefore  that  the  account  of  the  Materii 
ist  view  of  logic  given  at  the  commencement  of  this  chapte 
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i  substantially  sound  needs  some  slight  reconsideration 

1  restatement.     It  answers  admirably  so  far  as  ordinary 

ySuction  is  concerned,  but  needs  some  revision  if  it  is  to  be 

Jly  applicable  to  that  wider  view  of  tbe  nature  and  pro- 

e  of  acquiring  knowledge  wherein  tbe  science  of  logic  is 

aidered  to  involve  Probability  also  as  well  as  Induction. 

Briefly  then  it  is  tbis.  We  regard  tbe  scientific 
Jter,  whether  he  be  the  original  investigator  who  dis- 
rs,  or  the  logician  who  analyses  and  describes  the  proofs 
ft  may  be  offered,  as  surrounded  by  a  world  of  objective 
oiomena  extending  indefinitely  both  ways  in  time,  and  in 
Y  direction  in  apace.  Most  of  them  are,  and  always  will 
lain,  unknown.  If  we  speak  of  them  as  facts  we  mean 
j  they  are  potential  objects  of  human  knowledge,  that 
r  appropriate  circumstances  men  could  come  to  deter- 
tate  and  final  agreement  about  them.  The  scientific  or 
ierial  logician  bas  to  superintend  the  process  of  converting 
KlQUch  as  possible  of  these  unknown  phenomena  into  what 
g  known,  of  aggregating  them,  as  we  have  said  above,  about 
t)  nucleus  of  certain  data  which  experience  and  observation 
i  to  start  with.  In  so  doing  his  principal  resources  are 
fc.  Methods  of  Induction,  of  which  something  has  been 
I  in  a  former  chapter;  another  resource  is  found  in  the 
sory  of  Probability,  and  another  in  Deduction, 
^Kow,  however  such  language  may  be  objected  to  as 
furing  of  Conceptualism,  I  can  see  no  better  compendious 
f  cf  describing  these  processes  than  by  saying  that  we  are 
1  in  getting  at  conceptions  of  these  external  pheno- 
,  and  as  far  as  possible  converting  these  conceptions 
0  facts.  What  is  the  natural  history  of  'facts'  if  we  trace 
teia  back  to  their  origin?  They  first  come  into  being  i 
mere  guesses  or  conjectures,  as  contemplated  possibilities 
aspondence  with  reality  is  either  altogether  dia- 


I 


278  Materiai  and  ConceptuaUst  Logic.      [chap.  i. 

believed  or  regarded  as  entirely  doubtful.  In  this  stage,  of 
course,  their  contrast  with  fact-s  is  sharp  enough.  How  they 
arise  it  does  not  belong  to  Logic  but  to  Psychology  to  say. 
Logic  indeed  has  little  or  nothing  to  do  with  them  whilst 
they  are  in  this  form.  Everyone  ia  busy  all  his  life  in  enter- 
taining such  guesses  upon  various  subjects,  the  superiority  of 
the  philosopher  over  the  common  man  being  mainly  found  in 
the  quality  of  hia  guesses,  and  in  the  skill  and  persistence 
with  which  he  sifts  and  examines  them.  In  the  next  stage 
they  mostly  go  by  the  name  of  theories  or  hypotheses,  when 
they  are  comprehensive  in  their  scope,  or  are  in  any  way  on 
a  scale  of  grandeur  and  importance:  when  however  they  are 
of  a  trivial  kind,  or  refer  to  details,  we  really  have  no  distinc- 
tive or  appropriate  name  for  them,  and  must  be  content 
therefore  to  call  them  'conceptions.'  Through  this  stage 
they  flit  with  great  rapidity  in  Inductive  Logic ;  often  the 
logician  keeps  them  back  until  their  evidence  ia  so  strong 
that  they  come  before  the  world  at  once  in  the  full  dignity 
of  facts.  Hence,  as  already  remarked,  thia  stage  of  their 
career  is  not  much  dwelt  upon  in  Logic.  But  the  whole 
business  of  Probability  is  to  discuss  and  estimato  them  at 
this  point.  Consequently,  ao  far  aa  this  science  is  concerned, 
the  explanation  of  the  Material  logician  as  to  the  reference 
of  names  and  propositions  has  to  be  modified. 

§  27.  The  best  way  therefore  of  describing  our  position 
in  Probabihty  is  as  follows: — We  are  entertaining  a  concep- 
tion of  some  event,  past,  present,  or  future.  From  the  nature 
of  the  case  this  conception  is  all  that  can  be  actually  enter- 
tained by  the  mind.  In  its  present  condition  it  would  be 
incorrect  to  call  it  a  fact,  though  we  would  willingly,  if  we 
could,  convert  it  into  such  by  making  certain  of  it  one  way 
or  the  other.  But  ao  long  as  our  conclusions  are  to  be 
effected  by  considerations  of  Probability  only,  we  cannot  do 
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this.  The  utmost  we  can  do  is  to  estimate  or  emlitate  it.  The 
whole  function  of  Probability  is  to  give  rulea  for  ao  doing. 
By  means  of  reference  to  statistics  or  direct  deduction,  as 
the  case  may  be,  we  are  enabled  to  say  how  much  this  concep- 
tion is  to  be  believed,  that  ia  in  what  proportion  out  of  the 
total  number  of  cases  we  shall  he  right  in  so  doing.  Our 
position,  therefore,  in  these  cases  seems  distinctly  that  of  eu- 
tertaioing  a  conception,  and  the  process  of  inference  is  that  of 
ascertaining  to  what  extent  we  are  justified  in  adding  this 
conception  to  the  already  received  body  of  truth  and  fact. 

So  long,  then,  as  we  are  confined  to  Probability  these 
conceptions  remain  such.  Eut  if  we  turn  to  Induction  we 
see  that  they  are  meant  to  go  a  step  further.  Their  final 
stage  is  not  reached  until  they  have  ripened  into  facts,  and 
so  taken  their  place  amongst  uncontested  truths.  This  ia 
their  final  destination  in  Logic,  and  our  task  is  not  accom- 
plished until  they  have  reached  it. 

§  2S.  Such  language  as  this  in  whicli  we  speak  of  our 
position  in  Probability  as  being  that  of  entertaining  a  con- 
ception, and  being  occupied  in  determining  what  degree  of 
"belief  is  to  be  assigned  to  it,  may  savour  of  Conceptual  ism, 
but  is  in  spirit  perfectly  unconnected  with  it.  Onr  ultimate 
reference  is  always  to  facts.  Wc  start  from  them  as  our  data, 
and  reach  them  again  eventually  in  our  results  whenever  it 
is  possible.  In  Probability,  of  course,  we  cannot  do  this  in 
the  individual  result,  but  even  then  (as  shown  in  Ch.  v.)  we 
aiways  justify  our  conclusions  by  appeal  to  facts,  viz.  to  what 
happens  in  the  long  run.  This  being  the  spirit  in  which  we 
proceed,  it  need  not  further  be  insisted  on  that  we  reject  the 
Conceptualist  doctrine  and  view  of  Logic. 

The  discussion  which  has  been  thus  given  to  this  part  of 
the  subject  may  seem  somewhat  tedious,  but  it  was  so  ob- 
viously  forced   upon  us  when   considering  the  distinction 
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between  the  two  main  views  of  Logic,  that  it  was  impossible 
to  pass  it  over  without  fear  of  misapprehension  and  confu- 
sion. Moreover,  as  will  be  seen  in  the  course  of  the  next 
chapter,  several  important  conclusions  could  not  have  been 
properly  explained  and  justified  without  first  taking  pains 
to  make  this  part  of  our  ground  perfectly  plain  and  satis- 
factory. 


CHAPTER  XI. 

CONSEQUENCES  OF  THE  FOREGOING  DISTINCTIONS. 

§  1.  We  are  now  in  a  position  to  explain  and  justify  some 
important  conclusions  which,  if  not  direct  consequences  of 
the  distinctions  laid  down  in  the  last  chapter,  will  at  any 
rate  be  more  readily  appreciated  and  accepted  after  that 
exposition. 

In  the  first  place,  it  will  be  seen  that  in  Probability  time 
has  nothing  to  do  with  the  question ;  in  other  words,  it  does 
not  matter  whether  the  event,  whose  probability  we  are  dis- 
cussing, be  past,  present,  or  future.  The  problem  before  us, 
in  its  simplest  form,  is  this : — Statistics  (extended  by  Induc- 
tion, and  practically  often  gained  by  Deduction)  inform  us 
that  a  certain  event  has  happened,  does  happen,  or  will 
h-SLppen,  in  a  certain  way  in  a  certain  proportion  of  cases. 
l^e  form  a  conception  of  that  event,  and  regard  it  as  possible ; 
but  we  want  to  do  more ;  we  want  to  know  how  much  we 
ought  to  expect  it  (under  the  explanations  given  in  a  for- 
nier  chapter  about  quantity  of  belief;.  There  is  therefore  a 
sort  of  relative  futurity  about  the  event,  inasmuch  as  our 
knowledge  of  the  fact,  and  therefore  our  justification  or 
otherwise  of  the  correctness  of  our  surmise,  almost  neces- 
sarily  comes  after  the  surmise  was  formed ;  but  the  futurity 
is  only  relative.  The  evidence  by  which  the  question  is  to 
be  settled  may  not  be  forthcoming  yet,  or  we  may  have  it  by 
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ua  but  only  consult  it  afterwards.  It  is  from  the  faj:t  of  the 
futurity  being,  as  above  described,  only  relative,  that  I  have 
preferred  to  speak  of  the  conception  of  the  event  rather  than 
of  the  anticipation  of  it.  The  latter  term,  which  in  some  re- 
epects  would  have  seemed  more  intelligible  and  appropriate, 
is  open  to  the  objection,  that  it  does  rather,  in  popular  esti- 
mation, convey  the  notion  of  an  absolute  as  opposed  to  a 
relative  futurity. 

§  2.  For  example ;  a  die  is  thrown.  Once  in  six  times 
it  gives  ace;  if  therefore  we  assume,  without  examination, 
that  the  throw  is  ace,  we  shall  be  right  once  in  six  times. 
In  so  doing  we  may,  according  to  the  usual  plan,  go/orwards 
in  time ;  that  is,  form  our  opinion  about  the  throw  before- 
hand, when  no  one  can  tell  what  it  will  be.  Or  we  might  go 
backwards;  that  is,  form  an  opinion  about  dice  that  had 
been  cast  on  some  occasion  in  time  past,  and  then  correct 
our  opinion  by  the  testimony  of  some  one  who  had  been  a 
witness  of  the  throws.  In  either  case  the  mental  operation 
is  precisely  the  same ;  an  opinion  formed  merely  on  statisti- 
cal grounds  is  afterwards  corrected  by  specific  evidence.  The 
opinion  may  have  been  formed  upon  a  past,  present,  or  future 
event ;  the  evidence  which  corrects  it  afterwards  may  be  our 
own  eyesight,  or  the  testimony  of  others,  or  any  kind  of  in- 
ference ;  by  the  evidence  is  merely  meant  such  subsequent 
examination  of  the  case  as  is  assumed  to  set  the  matter  at 
rest.  It  is  quite  possible,  of  course,  that  this  specific  evi- 
dence should  never  be  forthcoming ;  the  conception  in  that 
ie  remains  as  a  conception,  and  never  obtains  that  degree 

conviction  which  qualifies  it  to  be  regarded  as  a  'fact.* 
This  is  clearly  the  case  with  all  past  throws  of  dice  the  re- 
sults of  which  do  not  happen  to  have  been  recorded. 

In  discussing  games  of  chance  there  are  obvious  advan- 
tages  in  confining  ourselves  to  what  is  really,  as  weU  i 


:CT.  3.]    Probability  before  and  after  ihe  event  283 

Xatively,  future,  for  in  that  case  direct  information  concem- 

the  contemplated  result  being  impossible,  all  persons  are 

precisely  the  same  footing  of  comparative  ignorance,  and 

st  form  their  opinion  entirely  from  the  known  or  inferred 

£r^<iuency  of  occurrence  of  the  event  in  question.     On  the 

ot>lii.er  hand,  if  the  event  be  past,  there  is  almost  always  evi- 

d^xace  of  some  kind  and  of  some  value,  however  slight,  to 

ittfonn  us  what  the  event  really  was ;  if  this  evidence  is  not 

actiually  at  hand,  we  can  generally,  by  waiting  a  little,  obtain 

souaething  that  shall  be  at  least  of  some  use  to  us  in  forming 

our  opinion.    Practically  therefore  we  generally  confine  our- 

aelves,  in  anticipations  of  this  kind,  to  what  is  really  future, 

aad  so  in  popular  estimation  futurity  becomes  indissolubly 

•asociated  with  probability. 

§  3.     There  is  however  an  error  closely  connected  with 
tike  above  view  of  the  subject,  or  at  least  an  inaccuracy  of 
expression  which  is  constantly  liable  to  lead  to  error,  which 
has  found  wide  acceptance,  and  has  been  sanctioned  by 
p       writers  of  the  greatest  authority.    For  instance,  both  Butler, 
f       in  his  Analogy,  and  Mill,  have  drawn  attention,  under  one 
f       fimn  of  expression  or  another,  to  the  distinction  between  im- 
I       probability  before  the   event  and  improbability  after  the 
;       events  which  they  consider  to  be  perfectly  different  things. 
>      Hiat  this  phraseology  indicates  a  distinction  of  importance 
»       cannot  be  denied,  but  it  seems  to  me  that  the  language  in 
:       which  it  is  often  expressed  requires  to  be  amended. 
;  Butler's  remarks  on  this  subject  occur  in  his  Analogy,  in 

the  chapter  on  miracles.  Admitting  that  there  is  a  strong 
presumption  against  miracles  (his  equivalent  for  the  ordi- 
nary expression,  an  'improbability  before  the  event')  he 
I  Btrives  to  obtain  assent  for  them  by  showing  that  other 
events,  which  also  have  a  strong  presumption  against  them, 
are  received  on  what  is  in  reality  very  slight  evidence.    He 
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Bays,  "  There  is  a  very  strong  preau  rapt  ion  against  c 
speculative  truths,  and  against  the  most  ordinary  facts,  fes  f 
fore  the  proof  of  them ;  which  yet  is  overcome  by  almost  any 
proof.  There  is  a  presumption  of  millions  to  one  against  the 
story  of  Caisar,  or  of  any  other  man.  For,  suppose  a  number 
of  common  facts  so  and  so  circumstanced,  of  which  one  had 
no  kind  of  proof,  should  happen  to  come  into  one's  thoughts, 
every  one  would  without  any  possible  doubt  conclude  them 
to  be  false.  And  the  like  may  be  said  of  a  single  common 
fact." 

§  4.  These  remarks  have  been  a  good  deal  criticized, 
and  they  certainly  seem  to  me  misleading  and  obscure  in 
their  reference.  If  one  may  judge  by  the  context,  and  by 
another  passage  in  which  the  same  argument  is  afterwards 
referred  to',  it  would  certainly  appear  that  Butler  drew  no 
distinction  between  miraculous  accounts,  and  other  accounts 
which,  to  use  any  of  the  various  expressions  in  common  use, 
are  unlikely  or  improbable  or  have  a  presumption  againat 
them ;  and  concluded  that  since  some  of  the  latter  were  in- 
stantly accepted  upon  somewhat  mediocre  testimony,  it  was 
altogether  irrational  to  reject  the  former  when  similarly  tw 
better  supported".  This  subject  will  come  again  under  our 
notice,  and  demand  fuller  discussion,  in  the  chapter  on  the 
Credibility  of  extraordinary  stories.     It  will  suffice  here  to 

to  common  Dutiiral  events;  or  la 
events  ^Mob,  lliough  uncotnmoD. 
are  aimilar  to  what  to  daily  expe- 
riouce  ;  but  to  Ibe  EitTaotililiHy 
plienumena  of  nature.  And  {belt 
the  compariEon  will  be  between  Um  p 
presnmptiDQ  against  miracles,  liml  ' 
the  pre8uiu|)tioQ  against  Bach  ut- 
commoit  appearances,  EuppoM  m 
comets,". Portn.  di.  t. 


^  "Is  it  Dot  self-evident  tbatiuter- 
lai  improbabilities  of  all  Mnda  weak- 
en external  proof!  Doabtless,  bat 
to  wbat  practical  purpose  can  this  be 
alleged  liere,  when  it  has  been  proved 
before,  that  real  internal  improbabi- 
lities, wbicti  rise  even  to  moral  cer- 
tainty, are  overcome  by  the  moat 
ordinary  testimony."   PartU.ch.  iii. 

'  "Miracles  must  not  be  compared 
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•emark  that,  however  satisfactory  such  a  view  of  the  matter 
light  be  to  some  theologians,  no  antagonist  of  miracles 
ould  for  a  moment  accept  it.  He  would  naturally  object 
lat,  instead  of  the  miraculous  element  being  (as  Butler 
►nsiders)  "a  small  additional  presumption"  against  the 
i^^arrative,  it  involved  it  in  a  totally  distinct  class  of  in- 
<5:»T edibility;  that  it  multiplied,  rather  than  merely  added  to, 
^1^«  diflSculties  and  objections  in  the  way  of  accepting  the 
a-c^count. 

Mill's  remarks  {Logic,  Bk.  in.  ch.  xxv.  §  4)  are  of  a  dif- 
t^xrent  character.     Discussing  the  grounds  of  disbelief  he 
^I^^aks  of  people  making  the  mistake  of  '*  overlooking  the 
O-istiuction  between    (what    may    be    called)   improbability 
^^Ibre  the  fact,  and   improbability  after  it,  two   different 
■p^perties,  the  latter  of  which  is  always  a  ground  of  dis- 
l^lief,  the  former  not  always."     He  instances  the  throwing 
^f  a  die.     It  is  improbable  beforehand  that  it  should  turn 
^p  ace,  and  yet  afterwards,  "  there  is  no  reason  for  disbe- 
lieving it  if  any  credible  witness  asserts  it.'*     So  again,  "the 
dwinces  are  greatly  against  A.  B.'s  dying,  yet  if  any  one  tells 
B8  that  he  died  yesterday  we  believe  it." 

§  6.  That  there  is  some  diflSiculty  about  such  problems 
aa  these  must  be  admitted.  The  fact  that  so  many  people 
find  them  a  source  of  perplexity,  and  that  such  various 
explanations  are  offered  to  solve  the  perplexity,  are  a  suf- 
ficient proof  of  this\     The  considerations  of  the  last  chapter, 


^  For  instance,  Mr  J.  F.  Stephen 
eiplftinB  it  by  drawing  a  distinction 
between  chances  and  probabilities, 
viddi  he  says  that  Butler  has  con- 
ftued  together ;  "  the  objection  that 
toy  ordinary  proof  will  overcome  a 
prasumptioii  of  millions  to  one  is 
bftsed  iqKm  a  oonfanon  between  pro- 


babilities and  chances.  The  proba- 
bility of  an  event  is  its  capability  of 
being  proved.  Its  chance  is  the 
numerical  proportion  between  the 
number  of  possible  cases — supposed 
to  be  equaUy  favourable— favourable 
to  its  occurrence;  and  the  number 
of  possible  cases  unfavourable  to  its 


however,  over- technical  and  even  scholastic  as  some  of  fi 
language  in  -whicli  it  was  expressed  may  have  seemed  to  i 
reader,  will  I  hope  guide  us  to  a  more  satisfactory  wayd 
regarding  the  matter. 

When  we  speak  of  an  improbable  event,  it  must  1 
remembered  that,  objectively  considered,  an  event  can  only 
be  more  or  leea  rare;  the  extreme  degree  of  rarity  being  of 
course  that  in  which  the  event  does  not  occur  at  all.  Now, 
as  was  ahown  in  the  last  chapter,  our  position,  when  forming 
judgment-s  of  the  kind  in  question,  is  that  of  entertaining 
a  conception  or  conjecture  (call  it  what  we  will),  and  as- 
signing a  certain  weight  of  trustworthiness  to  it.  The  real 
distinction,  therefore,  between  the  two  classes  of  examples 
respectively,  which  are  adduced  both  by  Butler  and  by  Mill, 
consists  in  the  way  in  which  those  conceptions  are  obtained ; 
they  being  obtained  in  one  case  by  the  process  of  guessing, 
and  in  the  other  by  that  of  giving  heed  to  the  reports  of 


§6.  Take  Butler's  instance  first.  In  the  'presumption 
before  the  proof  we  have  represented  to  us  a  man  thinking 
of  the  story  of  Ciesar,  that  is,  making  a  guess  about  certain 
historical  events  without  any  definite  grounds  for  it,  and 
then  speculating  as  to  what  value  is  to  be  attached  to  the 
prohabiiity  of  its  truth.  Such  a  guess  is  of  course,  as  be 
says,  concluded  to  he  false.  But  what  does  he  understand 
by  the  'presumption  after  the  proof?  That  a  story  not 
adopted  at  random,  but  actually  suggested  and  supported  by 
witnesses,  should  be  true.  Tlie  latter  might  be  accepted, 
whilst  the  former  would  undoubtedly  be  rejected;  but  all 
that  this  proves,  or  rather  illustrates,  is  that  the  testimony 

oecmrenDe"  {G  literal  viev!  of  the  Cri-  1851),  employs  the  terms  impiobft. 
nunal  Lam  of  England,  p.  256).  bility  and  incredibility  to  mark  tlis 
Xlonldii,  again  IPbil.  JUagtuiM,  Jiins,      same  diEtinetion. 
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f  almost  any  witness  is  in  most  cases  vastly  better  than 

mere  guess  \    We  may  in  both  cases  alike  speak  of  '  the 

invent'  if  we  will;    in  fact,  as  was  admitted  in  the  last 

liapter,  common  language  will  not  readily  lend  itself  to  any 

"t:her  way  of  speaking.     But  it  should  be  clearly  under- 

"fcood  that,  phrase  it  how  we  will,  what  is  really  present  to 

e  man's  mind,  and  what  is  to  have  its  probable  value 

signed  to  it,  is  the  conception  of  an  event,  in  the  sense  in 

'^'^hich  that  expression  has   already  been  explained.     And 

suidy  no  two  conceptions  can  have  a  much  more  important 

distinction  put  between  them  than  that  which  is  involved  in 

supposing  one  to  be  an  unsupported  guess,  and  the  other  the 

deport  of  a  witness.     Precisely  the  same  remarks  apply  to 

tte  example  given  by  Mill.      Before  A.  B.*s   death  our 

opinion  upon  the  subject  was  nothing  but  a  guess  of  our 

own  founded  upon   life   statistics;   after  his  death   it  was 

fotmded  upon  the  evidence  of  some  one  who  presumably 

lad  tolerable  opportunities  of  knowing  what  the  facts  really 

were. 

§  7.  That  the  distinction  before  us  has  no  essential  con- 
nection whatever  with  time  is  indeed  obvious  on  a  moment's 
consideration.  Conceive  for  a  moment  that  some  one  had 
opportunities  of  knowing  whether  A.  B.  would  die  or  not. 
If  he  told  us  that  A.  B.  would  die  to-morrow,  we  should  in 
thftt  case  be  just  as  ready  to  believe  him  as  when  he  tells  us 
that  A  B.  Acw  died.  If  we  continued  to  feel  any  doubt 
about  the  statement   (supposing  always  that  we  had  full 


^  In  the  extreme  ease  of  the  wit- 
nan  himself  merely  guesslDg,  or 
being  as  nntmstworthy  as  if  he 
merely  guessed,  the  two  stories  will 
of  oonrse  stand  on  precisely  the  same 
iooting.     This  case  will  be  noticed 


again  in  Chapter  xni.  It  may  be 
remarked  that  there  are  several  sub- 
tleties hero  which  cannot  be  ade- 
quately noticed  without  some  previ- 
ous investigation  into  the  question 
of  the  credibility  of  witnesses. 


L 
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confidence  about  his  veracity  in  mattera  into  which  he  b^i^l 
duly  enquired),  it  would  be  because  we  thought  that  in  Id^ 
case,  as  in  oura,  it  was  equivalent  to  a  guess,  and  nothing 
more.  So  with  the  event  when  past,  the  fact  of  its  being 
past  makes  no  difference  whatever ;  until  the  credible  wit- 
ness informs  us  of  what  he  knows  to  have  occurred,  we 
should  doubt  it  if  it  happened  to  come  into  our  minds,  just 
as  much  as  if  it  were  future. 

The  distinction,  therefore,  between  probability  before  the 
event  and  probability  after  the  event  seems  to  resolve  itself 
simply  into  this ; — before  the  event  we  often  have  no  better 
means  of  information  than  to  appeal  to  statistics  in  some 
form  or  other,  and  so  to  guess  amongst  the  various  possible 
alternatives ;  after  the  event  the  guess  may  most  commonly 
be  improved  or  superseded  by  appeal  to  specific  evidence, 
in  the  shape  of  testimony  or  obaervation.  Hence,  natural]}', 
our  estimate  in  the  latter  case  is  commonly  of  much  more 
value.  But  if  these  characteristics  were  anyhow  inverted; 
if,  that  is,  we  were  to  confine  ourselves  to  guessing  about  the 
past,  and  if  we  could  find  any  additional  evidence  about  the 
future,  the  respective  values  of  the  diSerent  estimates  would 
also  be  inverted.  The  difference  between  these  values  has 
no  necessary  connection  with  time,  but  depends  entirely 
upon  the  different  grounds  upon  which  our  conception  or 
conjecture  about  the  event  in  question  rests. 

§  8.  The  following  imaginary  example  will  serve  to 
bring  out  the  point  indicated  above.  Conceive  a  people  with 
veiy  short  memories,  and  \v1io  preserved  no  kind  of  record  to 
perpetuate  their  hold  upon  the  events  which  happened 
amongst  them.  The  whole  region  of  the  past  would  then  be 
to  them  what  much  of  the  future  is  to  us ;  viz.  a  region  of 
guesses  and  conjectures,  one  in  reference  to  whicli  they 
could  only  judge  upon  general  considerations  of  probability, 
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rather  than  by  direct  and  specific  evidence.  But  conceive 
also  that  they  had  amongst  them  a  race  of  prophets  who 
could  succeed  in  foretelling  the  future  with  as  near  an 
approach  to  accuracy  and  trustworthiness  as  our  various 
histories,  and  memories,  and  recollections,  can  attain  in 
respect  to  the  past.  The  present  and  usual  functions  of 
direct  evidence  or  testimony,  and  of  probability,  would  then 
be  simply  inverted ;  and  so  in  consequence  would  the  pre- 
sent accidental  characteristics  of  improbability  before  and 
after  the  event.  It  would  then  be  the  latter  which  would 
by  comparison  be  depreciated,  and  regarded  as  'not  always 
a  ground  of  disbelief,'  whereas  in  the  case  of  the  former  we 
should  then  have  it  maintained  that  it  always  was  so, 

§  9.  The  origin  of  the  mistake  just  discussed  is  worth 
enquiring  into.  I  take  it  to  be  as  follows.  It  is  often  the 
case,  as  above  remarked,  when  we  are  speculating  about 
a  future  event,  and  almost  always  the  case  when  that  future 
'  .event,  is  taken  from  a  game  of  chance,  that  all  persons  are  in 
precisely  the  same  condition  of  ignorance  in  respect  to  it. 
The  limit  of  available  information  is  confined  to  statistics, 
and  amounts  to  the  knowledge  that  the  unknown  event 
must  assume  some  one  of  various  alternative  forms.  The 
conjecture,  therefore,  of  any  one  man  about  it  is  as  valuable 
as  that  of  any  other.  But  in  regard  to  the  past  the  case  is 
very  different.  Here  we  are  not  in  the  habit  of  relying 
upon  statistical  information.  Hence  the  conjectures  of  dif- 
ferent men  are  of  extremely  different  values ;  in  the  case  of 
many  they  amount  to  what  we  call  positive  knowledge. 
This  puts  a  broad  distinction,  in  popular  estimation,  between 
what  may  be  called  the  objective  certainty  of  the  past  and 
the  future,  a  distinction,  however,  which  from  the  standing- 
point  of  a  science  of  inference  ought  to  have  no  existence. 

In  consequence  of  this,  when  we  apply  to  the  past  and 
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the  future  respectively  the  somewhat  ambiguous  esprees 
'the  chance  of  the  event',  it  commonly  cornea  to  bear  i 
different  significations.     Applied  to  the  future  it  bears  I 
proper  meauiog,  namely,  the  value  to  be  assigned  to  a  c 
jecture  upon  statistical  grnunda.     It  does  so,  because  ii 
case  hardly  any  one  has  more  to  judge  by  than  such  » 
jectures.      But  apphed  to   the  past  it   shifts  its  i 
owing  to  the  fact  that  whereas  some  men  have  conjectiu 
only,  others  have  positive  knowledge.     By  ibe  chance  of  % 
event  is  now  often  meant,  not  the  value  to  be  assigned  t 
conjecture  founded  on  statistics,  but  to  such  a  coiije< 
derived  from  and  enforced  by  any  body  else's  conjecture.t 
is  by  his  knowledge  and  his  testimony. 

§  10.  There  is  a  class  of  cases  in  apparent  oppositicHtJ 
some  of  the  statements  in  this  chapter,  but  which  will  ^ 
found,  when  examined  closely,  decidedly  to  confirm  1 
I  am  walking,  say,  in  a  remote  part  of  the  country,  and  a 
denly  meet  with  a  friend.  At  this  I  am  naturally  surpiiaj 
Yet  if  the  view  be  correct  that  we  canuot  properly  i 
about  events  in  themselves  beiug  probable  or  improban 
but  only  say  this  of  our  conjectures  about  them,  how  do  1 
explain  this?  We  had  formed  no  conjecture  before 
for  we  were  not  thinking  about  anything  of  the  kind,! 
yet  few  would  fail  to  feel  surprise  at  such  an  incident. 

The  reply  might  fairly  be  made  that  we  had  fort 
such  anticipations  tacitly.      On   any   such   occa 
one  unconsciously  divides  things  into  those  which  are  knofl 
to   him  and  those  which  are  not.     During  a  considei 
previous  period  a  countless  number  of  persona  had  met  1 
and  all  fallen  into  the  list  of  the  unknown  to  us. 
was  nothing  to  remind  us  of  having  formed  the  anticq 
tion  or  distinction  at  all,  until  it  was  suddenly  called  i 
into  vivid  consciQUsness   by   the   exceptional  event. 
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words  which  we  should  instinctively  use  in  our  surprise  seem 
to  show  this: — 'Who  would  have  thought  of  seeing  you 
here  ? '  viz.  Who  would  have  given  any  weight  to  the  latent 
thought  if  it  had  been  called  out  into  consciousness  before- 
hand ?  We  put  our  words  into  the  past  tense,  showing  that 
we  have  had  the  distinction  lurking  in  out  minds  all  the 
time.  We  always  have  a  multitude  of  such  ready-made 
classes  of  events  in  our  minds,  and  when  a  thing  happens  to 
fall  into  one  of  those  classes  which  are  very  small  we  caonot 
help  noticing  the  fact. 

Or  suppose  I  am  one  of  a  regiment  into  which  a  shot 
flies,  and  it  strikes^  me,  and  me  only.  At  this  I  am  sur- 
prised, and  why  ?  Our  common  language  will  guide  us  to  the 
reason.  *  How  strange  that  it  should  just  have  hit  me  of  all 
men!'  We  are  thinking  of  the  very  natural  two-fold  division 
of  mankind  into,  ourselves,  and  every  body  else;  our  surprise 
is  again,  as  it  were,  retrospective,  and  in  reference  to  this 
division.  No  anticipation  was  distinctly  formed,  because 
we  did  not  think  beforehand  of  the  event,  but  the  event, 
when  it  has  happened,  is  at  once  assigned  to  its  appropriate 
class'. 

§  11.  This  view  is  confirmed  by  the  following  considera- 
tions. Tell  the  story  to  a  friend,  and  he  will  be  a  little 
surprised,  but  less  so  than  we  were,  his  division  in  this 
particular  case  being, — ^his  friends  (of  whom  we  are  but  one), 
and  the  rest  of  mankind.  It  is  not  a  necessary  division,  but 
it  is  the  one  which  will  be  most  likely  suggested  to  him. 

Tell  it  again  to  a  perfect  stranger,  and  his  division  being 
different  (viz.  we  falling  into  the  majority)  we  shall  fail  to 
make  him  perceive  that  there  is  anything  at  all  remarkable 
in  the  event. 

^  I  have  since  seen  a  similar  explanation  bj  De  Morgan  in  the  Camb, 
Phil.  ^TranMoctiani^  Vol  ix.  p.  119. 
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It  is  not  of  course  attempted  in  these  remarks  to  justify 
our  surprise  in  every  case  in  which  it  exists.  Different 
pei-aons  might  be  differently  affected  in  the  cases  supposed, 
and  the  examples  are  therefore  given  mainly  for  illustration, 
Still  ou  principles  already  discussed  (Ch.  v.  §  32)  we  might 
expect  to  find  something  like  a  general  justification  of  the 
amount  of  surpriHe. 

§  12.  The  answer  commonly  given  id  these  caaea  is 
confined  to  attempting  to  show  that  the  surprise  should  not 
arise,  rather  than  to  explaining  how  it  does  arise.  It  takes 
the  following  form,— 'You  liave  no  right  to  be  surprised,  for 
nothing  remarkable  haa  really  occurred.  If  this  particular 
thing  had  not  happened  something  equally  improbable  must. 
If  the  shot  had  not  hit  you  or  your  friend,  it  must  have  hit 
Bome  one  else  who  was  d  pi-iori  as  unlikely  to  be  hit.'  ■ 

For  one  thing  this  answer  does  not  explain  the  fact 
that  almost  every  one  is  surprised  in  such  cases,  and  sur- 
prised somewhat  in  the  different  proportions  mentioned 
above.  Moreover  it  has  the  inherent  unsatisfactorineas 
of  admitting  that  something  improbable  has  really  hap- 
pened, hut  getting  over  the  diflSculty  by  saying  that  ail  the 
other  alternatives  were  equally  improbable.  A  natural  in- 
ference from  this  is  that  there  is  a  class  of  things,  in  them- 
selves really  improbable,  which  can  yet  be  established  upon 
very  slight  evidence.  Butler  accepted  this  inference,  and 
worked  it  out  to  the  strange  conclusion  given  above.  Mill 
attempts  to  avoid  it  by  the  consideration  of  the  very  differ- 
ent values  to  be  assigned  to  improbability  before  and  after 
the  event.  Some  further  discussion  of  this  point  will  be 
found  in  the  chapter  on  Fallacies,  and  in  that  on  the  Credi* 
bility  of  Extraordinary  Stories, 

§  13.  In  connection  with  the  subject  at  present  under 
discussion  we  will  now  take  notice  of  a  distinction  which  we 
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shall  often  find  insisted  on  in  works  on  Probability,  but  to 
which  apparently  needless  importance  has  been  attached. 
It  is  frequently  said  that  probability  is  relative,  in  the  sense 
that  it  has  a  diflferent  value  to  different  persons  according 
to  their  respective  information  upon  the  subject  in  ques- 
tion. For  example,  two  persons,  A  and  B,  are  going  to  draw 
a  ball  from  a  bag  containing  4  balls:  A  knows  that  the 
balls  are  black  and  white,  but  does  not  know  more ; 
B  knows  that  three  are  black  and  one  white.  It  would 
be  said  that  the  probability  of  a  white  ball  to  A  is  i,  and 
to^i. 

When  however  we  regard  the  subject  from  the  material 
standing  point,  there  really  does  not  seem  to  me  much  more 
in  this  than  the  principle,  equally  true  in  every  other  science, 
that  our  inferences  will  vary  according  to  the  data  we  as- 
sume. We  might  on  logical  grounds  with  almost  equal 
propriety  speak  of  the  area  of  a  field  or  the  height  of  a 
mountain  being  relative,  and  therefore  having  one  value  to 
one  person  and  another  to  another.  The  real  meaning  of  the 
example  cited  above  is  this  :  A  supposes  that  he  is  choosing 
white  at  random  out  of  a  series  which  in  the  long  run  would 
give  white  and  black  equally  often;  B  supposes  that  he  is 
choosing  white  out  of  a  series  which  in  the  long  run  would 
give  three  black  to  one  white.  By  the  application,  there- 
fore, of  a  precisely  similar  rule  they  draw  different  conclu- 
sions; but  so  they  would  under  the  same  circumstances  in 
any  other  science.  If  two  men  are  measuring  the  height  of 
a  naountain,  and  one  supposes  his  base  to  be  1000  feet, 
whilst  the  other  takes  it  to  be  1001,  they  would  of  course 
form  different  opinions  about  the  height.  The  science  of 
mensuration  is  not  supposed  to  have  anything  to  do  with 
the  truth  of  the  data,  but  assumes  them  to  have  been  cor- 
rectly taken ;  why  should  not  this  be  equally  the  case  with 
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Probability,  making  of  course  due  allowance  for  the  j 
cbaracter  of  the  data  with  which  it  is  concerned  ? 

§  14,  This  view  of  the  relativeness  of  Probabilitya 
connected,  as  it  appears  to  me,  with  the  subjective  view^ 
the  science,  and  is  indeed  characteristic  of  it.  It  a 
fair  illustration  of  the  weak  side  of  that  view,  that  it  should 
load  us  to  lay  any  stress  on  such  an  expression.  As  was 
fully  explained  in  the  last  chapter,  in  proportion  as  we  work 
out  the  Conceptualist  principle  we  are  led  away  from  the 
fundamental  question  of  the  material  logic,  viz.  Is  our  belief 
actually  correct,  or  not?  and,  if  the  former,  to  what  extent 
and  degree  is  it  correct]  We  are  directed  rather  to  ask, 
What  belief  docs  any  one  as  a  matter  of  fact  hold  ?  And, 
since  the  belief  thus  entertained  naturally  varies  according 
to  the  circumstances  and  other  sources  of  information  of  the 
person  in  question,  its  relativeness  comes  to  be  admitted  aa 
inevitable,  or  at  least  it  is  not  to  be  wondered  at  if  such 
should  be  the  case. 

On  our  view  of  Probability,  therefore,  its  '  relativeness'  is 
any  given  case  is  a  misleading  expression,  and  it  will  be 
found  much  preferable  to  speak  of  the  effect  produced  by 
variations  in  tho  nature  and  amount  of  the  data  which  we 
have  before  us.  Now  it  must  be  admitted  that  there  are 
frequently  cases  in  our  science  in  which  such  variations  are 
peculiarly  likely  to  be  found.  For  instance,  I  am  expecting 
a  friend  who  is  a  passenger  in  an  ocean  steamer.  There  are 
a  hundred  passengers  on  hoard,  and  the  crew  also  numbers 
a  hundred.  I  read  in  the  papers  that  one  person  was  lost  by 
falling  overboard ;  my  anticipation  that  it  was  my  friend  who 
■was  lost  is  but  small,  of  course.  On  turning  to  another 
■  paper,  I  see  that  the  man  who  was  lost  was  a  passenger,  not 
one  of  the  crew ;  my  slight  anxiety  is  at  once  doubled.  But 
another  account  adds  that   it  was  an  Englisliman,   and  ou 
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that  line  at  that  season  the  English  passengers  are  known 
to  be  few;  I  at  once  begin  to  entertain  decided  fears.  And 
so  on,  every  trifling  bit  of  information  instantly  affecting  my 
expectations. 

§  15.  Now  since  it  is  peculiarly  characteristic  of  Proba- 
bility, as  distinguished  from  Induction,  to  be  thus  at  the 
mercy,  so  to  say,  of  every  little  fact  that  may  be  floating 
about  when  we  are  in  the  act  of  forming  our  opinion,  what 
can  be  the  harm  (it  may  be  urged)  of  expressing  this  state 
of  things  by  terming  our  state  of  expectation  relative? 

There  seem  to  me  to  be  two  objections.  In  the  first  place, 
as  just  mentioned,  we  are  induced  to  reject  such  an  expression 
on  grounds  of  consistency.  It  is  inconsistent  with  the  ge- 
neral spirit  and  treatment  of  the  subject  hitherto  adopted, 
and  tends  to  divorce  Probability  from  Inductive  logic  instead 
of  regarding  them  as  cognate  sciences.  We  are  aiming  at 
truth,  as  far  as  that  goal  can  be  reached  by  our  road,  and 
therefore  we  dislike  to  regard  our  conclusions  as  relative  in 
any  other  sense  than  that  in  which  truth  itself  may  be  said 
to  be  relative. 

In  the  second  place,  this  condition  of  unstable  assent, 
this  constant  liability  to  have  our  judgment  affected  to  any 
degree  at  any  moment  by  the  accession  of  new  knowledge, 
though  doubtless  characteristic  of  Probability,  does  not  seem 
to  me  characteristic  of  it  in  its  sounder  and  more  legitimate 
applications.  It  seems  to  me  rather  of  the  nature  of  a  pre- 
cipitate judgment  formed  in  accordance  with  the  rules,  than 
a  strict  example  of  their  natural  employment.  Such  preci- 
pitate judgments  may  occur  in  the  case  of  ordinary  deduc- 
tive conclusions.  In  the  practical  exigencies  of  life  we  are 
constantly  in  the  habit  of  forming  a  hasty  opinion  with 
nearly  full  confidence,  at  any  rate  temporarily,  upon  the 
^       strength  of  evidence  which  we  must  well  know  at  the  time 
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I  cannot  be  final.     Wo  wait  a  short  time,  and  sometliing  ^'', 

I  turns  up  which  induces  us  to  alter  our  opinion,  perhapF* 

I  '  reverse  it.     Here  our  conclusions  may  have  been  perfect" 

I  sound  under  the  given  circumstances,  that  is,  they  may  ^^ 

I  such  as  every  one  else  would  have  drawn  who  was  bound  ^ 

■  make  up  his  luiud  upon  the  data  before  us,  and  they  art 
I  unquestionably  'relative' judgments  in  the  sense  now  imdef 
I  discussion.  And  yet,  I  think,  every  one  would  shrink  from 
I'  BO  terming  thera  who  wished  systematically  to  carry  out  the 
I  view  that  Logic  was  to  be  regarded  as  an  organon  of  truth. 
I  §  16,  In  the  examples  of  probability  which  we  have 
I  hitherto  employed,  we  have  for  the  most  part  assumed  that 

■  there  was  a  certain  body  of  statistics  set  before  us  on  which 
I  our  conclusion  was  to  rest.  It  was  assumed,  on  the  one 
I  hand,  that  no  direct  specific  evidence  could  be  got,  so  that 
I  the  judgment  was  really  to  be  one  of  probability,  and  to  rest 
I  on  these  statistics;  in  other  words,  that  nothing  better  than 
1  them  was  available  for  us.  But  it  was  equally  assumed,  on 
I  the  other  hand,  that  these  statistics  were  open  to  the  obser- 
I  vation  of  every  one,  so  that  we  need  not  have  to  put  up  with 

■  anything  inferior  to  them  in  forming  our  opinion.  In  other 
1  words,  we  have  been  assuming  that  here,  as  in  the  case  of 
I  most  other  sciences,  those  who  have  to  draw  a  conclusion 

■  start  from  the  same  footing  of  opportunity  and  iuformation. 
I'  This,  for  instance,  clearly  is  or  ought  to  be  the  case  whun 
I  we  are  concerned  with  games  of  chance ;  ignorance  or  mis- 
I  apprehension  of  the  common  data  is  never  contemplated 
I  there.  So  with  the  statistics  of  life  or  other  insurance :  so 
I  long  as  our  judgment  is  to  be  accurate  {after  its  fashion)  or 
I  justifiable,  the  common  tables  of  mortality  are  all  that  any 
I  one  has  to  go  by. 

I  §  17.     It  is  true  that  in  the  case  of  a  man's  prospect  of 

V  death  we   should  each   qualify  our  judgment  by  what 
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'^^ew  or  reasonably  supposed  as  to  his  health,  habits,  pro- 
^^^aion,  and  so  on,  and  should  thus  arrive  at  varying  esti- 
^^tes.    But  no  one  could  justify  his  own  estimate  without 
appealing  explicitly  or  implicitly  to  the  statistical  grounds  on 
^^ich  he  had  relied,  and  if  these  were  not  previously  avail- 
able to  other  persons,  he  must  now  set  them  before  their 
notice.    In  other  words,  the  judgments  we  entertain,  here  as 
elsewhere,  are   only  relative  so  long  as  we  rest  them  on 
grounds  peculiar  to  ourselves.     The  process  of  justification, 
which  I  consider  to  be  essential  to  logic,  has  a  tendency  to 
correct  such  individualities  of  judgment,  and  to  set  all  ob- 
servers on  the  same  basis  as  regards  their  data. 

It  is  better  therefore  to  regard  the  conclusions  of  Proba- 
bility as  being  absolute  and  objective,  in  the  same  sense  as, 
though  doubtless  in  a  less  degree  than,  they  are  in  Induc- 
tion. Fully  admitting  that  our  conclusions  will  in  many 
cases  vary  exceedingly  from  time  to  time  by  fresh  accessions 
of  knowledge,  it  is  preferable  to  regard  such  fluctuations  of 
assent  as  partaking  of  the  nature  of  precipitate  judgments, 
founded  on  special  statistics,  instead  of  depending  only  on 
those  which  are  common  to  all  observers.  In  calling  such 
judgments  precipitate  it  is  not  implied  that  there  is  any 
blame  in  entertaining  them,  but  simply  that,  for  one  reason 
or  another,  we  have  been  induced  to  form  them  without 
waiting  for  the  possession  of  the  full  amount  of  evidence, 
statistical  or  otherwise,  which  might  ultimately  be  looked 
fot.  This  explanation  will  suit  the  facts  equally  well,  and  is 
more  consistent  with  the  general  philosophical  position  main- 
tained in  this  work. 


CHAPTER  XII. 

O.V   TUE   COXCEPTIO!i   AND   TItEATMEST   OF  MODAI.ITT, 


§  1.  The  reader  who  knows  anytbing  of  Logic  will  ban 
perceived  before  now  that  we  have  beeu  touching  laJ 
variety  of  places  upon  that  most  thorny  and  repulavi 
districts  in  the  logical  territory; — modality.  It  will  be  8 
visable,  however,  to  put  ti^ether,  somewhat  more  definite 
what  has  to  be  said  upon  the  subject.  I  propose,  therefori^ 
to  devote  this  chapter  to  a  brief  account  of  the  prin<ntt 
varieties  of  treatment  which  the  modaLs  have  received  at  t 
hands  of  professed  logicians. 

It  must  be  remarked  at  the  outset  that  the  sense  j 
which  modality  and  modal  propositions  have  been  at  varioi 
times  understood,  is  by  no  means  fixed  and  invariably  t 
same.  This  diversity  of  view  has  arisen  partly  from  coi 
spending  diflferencea  in  the  view  taken  of  the  province  am 
nature  of  logic,  and  partly  from  differences  in  the  philoBo- 
phical  and  scientific  opinions  entertained  as  to  the  constitu- 
tion and  order  of  nature.  Another  very  powerful  agent  in 
bringing  about  a  change  in  the  treatment  of  the  subject 
must  be  recognized  in  the  gradual  and  steady  growth  of  the 
theory  of  Probability,  as  worked  out  by  the  mathematicians 
from  their  own  point  of  view. 

In  spite,  however,  of  these  differences  of  treatment. 
there  has  always  been  some  community  of  subject-matter  in 
the  discussions  upon  this  topic.     There  has  almost  always 
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been  some  reference  to  quantity  of  belief;  enougb  to  justify 
Prof.  De  Morgan's^  remark,  that  Probability  was  "the  un- 
known God  whom  the  schoolmen  ignorantly  worshipped 
when  they  so  dealt  with  this  species  of  enunciation,  that  it 
was  said  to  be  beyond  human  determination  whether  they 
most  tortured  the  modals,  or  the  modals  them."'  But  this 
reference  to  quantity  of  belief  has  sometimes  been  direct  and 
immediate,  sometimes  indirect  and  arising  out  of  the  nature 
of  the  subject-matter  of  the  proposition.  The  fact  is,  that 
that  distinction  between  the  purely  subjective  and  purely  ob- 
jective views  of  logic,  which  I  have  endeavoured  to  bring  out 
into  prominence  in  the  tenth  chapter,  was  not  by  any  means 
clearly  recognized  in  early  times,  nor  indeed  before  the  time  of 
Kant,  and  the  view  to  be  taken  of  modality  naturally  shared 
in  the  consequent  confusion.  This  will,  I  hope,  be  made 
clear  in  the  course  of  the  following  chapter,  which  is  in- 
tended to  give  a  brief  sketch  of  the  principal  different  ways 
in  which  the  modality  of  propositions  has  been  treated  in 
logic.  As  it  is  not  proposed  to  give  anything  like  a  regular 
history  of  the  subject,  there  will  be  no  necessity  to  adhere  to 
any  strict  sequence  of  time,  or  to  discuss  the  opinions  of  any 
writers,  except  those  who  may  be  taken  as  representative  of 
tolerably  distinct  views.  The  outcome  of  such  investigation 
will  be,  I  hope,  to  convince  the  reader  (if/indeed,  he  had 
not  come  to  that  conviction  before^),  iKat  the  logicians,  after 
having  had  a  long  and  fair  trial,  have  totally  failed  to  make 
anything  satisfactory  out  of  this  subject  of  the  modals  by 
their  methods  of  enquiry  and  treatment ;  and  that  it  ought, 
therefore,  to  be  banished  entirely  from  that  science,  and  rele- 
gated to  Probability. 

§  3.    From  the  earliest  study  of  the  syllogistic  process 
it  was  seen  that,  complete  as  that  process  is  within  its  own 

1  Formal  Logic,  p.  232, 


• 
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doDiain,  the  domain,  at  any  rate  under  its  simplest  trciitment, 
is  a  very  limiteii  one.  Propositiona  of  tbe  pure  form,  All  (or 
Korae)  A  IB  (or  is  not)  B,  are  found  in  practice  to  form  but  a 
small  portion  even  of  our  categorical  statements.  We  ure 
perpetually  meeting  with  others  which  express  the  relation 
of  5  to  ^  with  various  degrees  of  necessity  or  probability; 
e.  g.  A  must  be  B,  or  A  may  be  B ;  or  the  effect  of  such  facta 
upon  our  judgment,  e.g.  I  am  perfectly  certain  that  A  is  B, 
or  I  think  that  A  may  be  B,  with  many  others  of  a  more  or 
leaa  similar  type.  The  question  at  once  arises,  How  ai-e  8uch 
propositions  to  be  treated  ? 

§  4.  One  very  simple  plan  auggeats  itself,  and  has  in- 
deed been  repeatedly  advocated,  viz.  just  to  transfer  all  that 
is  characteristic  of  such  propositions  into  that  convenient  re- 
ceptacle for  what  is  troublesome  elsewhere,  the  predicate'. 
Has  not  another  so-called  modality  been  thus  got  rid  of*J 
and  has  it  not  been  attempted  by  the  same  device  to  abolish 


'  Tliis  nppeoTB  to  be  the  purpart 
of  u)me  Ktatements  in  a  very  oon- 
fuaed  passage  in  Whately'B  Logic 
(Bk.  IL,  ch.  IV.  g  I).  "A  mtxlal 
proposition  may  be  etated  as  a  pure 
one  by  attacbiug  the  mode  to  one  of 
the  terms,  aad  tbe  prnpositiou  will 
in  all  respects  fall  uuder  the  forego- 
ing rules ;,,.'!(  ia  proLable  that  all 
knowledge  is  useful ; '  '  probnbly  UEie- 
Jul'  is  here  the  pteiilcate."  He 
draws  apparently  no  such  distinctiau 
aa  that  between  the  true  and  folxe 
modality  referred  to  in  the  noitnote. 
What  is  really  surprising  is  that 
Hamilton  puts  the  two  (thetriie 
and  the  false  modality)  upon  the 
"  In  regard  to  these 
[the  former]  the  case  is  precisely  the 


Biuna :  the  mode  is  merely  a  part  of 
tlie  prodicato."    Lagk,  i.  257. 

'  I  allnde  of  course  to  such  fEX- 
amples  as  'A  killed  B  unjustly,'  in 
which  the  killing  oi  S  by  A  w»» 
Bomotlmes  said  to  be  asserted  not 
simply  but  with  a  modification. 
(Hamiltou's  Logic,  i.  2S0.)  It  is 
ohviouB  that  the  modiGcjilion  in 
auoh  ea5!ea  la  by  rights  merely  a 
part  of  tbe  predicate,  there  being  no 
formai  distinction  between  'J  U  tbo 
killer  of  B'  and  'A  is  the  unjust 
killer  of  B.'    Indeed  some  logicians 


the  geuerio  name  of  modality  ir 
application  adopted  the  common  ex- 
pedient of  introducing  a  epeoiSc  dis- 
tinction which  did   away  with  ita 
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the  distinctive  characteristic  of  negative  propositions,  thus 
shifting  the  negative  particle  into  the  predicate  ?  It  is  true 
that,  up  to  a  certain  point,  something  may  be  done  iu  this 
way,  Given  the  reasoning,  'Those  who  take  arsenic  will 
probably  die;  A  has  taken  it,  therefore  he  will  probably 
die;'  it  is  easy  to  convert  this  into  an  ordinary  syllogism  of 
the  pure  type,  by  simply  wording  the  major,  'Those  who 
take  arsenic  are  people- who-will-probably-die,'  when  the 
conclusion  follows  in  the  same  form,  *A  is  one  who-will- 
probably-die/  But  this  device  will  only  carry  us  a  very 
little  way.  Suppose  that  the  minor  premise  also  is  of  the 
same  modal  description,  e.  g.  'A  has  probably  taken  arsenic,* 
and  it  will  be  seen  that  we  cannot  relegate  the  modality 
here  also  to  the  predicate  without  being  brought  to  a  stop 
by  finding  that  there  are  four  terms  in  the  syllogism. 

But  even  if  there  were  not  the  above  objection,  it  does 
not  appear  that  anything  is  to  be  gained  in  the  way  of  intel- 
ligibility or  method  by  such  a  device.  For  what  is  meant 
by  a  modal  predicate,  by  the  predicate  *  probably  mortal,'  for 
instance,  in  the  proposition  'AH  poisonings  by  arsenic  are 
probably  mortal '  ?  If  the  analogy  with  ordinary  pure  pro- 
positions is  to  hold  good,  it  must  be  a  predicate  referring  to 
the  wliole  of  the  subject,  for  the  subject  is  distributed.  But 
then  we  are  at  once  launched  into  the  difficulties  discussed  in 
a  former^  chapter  (Ch.  v.  §§  19 — 25),  when  we  attempt  to 


meaning,  terming  the  Bpnriotts  kind 
*  material  modality'  and  the  genuine 
Idnd  *  formal  modality '  (Eeckermann , 
Syttema  Logiea^  Lib.  ii.  ch.  8).  It 
was,  I  belieye,  a  common  scholastic 
distinction. 

Some,  again,  of  the  schoolmen 
drew  a  distinction  between  the  cases 
{i|  whish  the  modality  belonged  to 


the  subject  or  predicate,  and  to  the 
copula,  employing  technical  namen 
to  signify  them  (Prantl,  Geschichtt 
der  Logikf  iii.  130). 

For  some  account  of  the  dispute 
as  to  whether  the  negative  particle 
was  to  be  considered  to  belong  to 
the  copula  or  to  the  predicate,  sej 
Hamilton's  LogiCf  i.  253» 


jvLiftJfy  or  vfjiifr  tLe  application  of  i2ie  piBausze.  ^e  luTe  to 
^u*j^jji^  ^ux  l^aasi  ou  the  riew  adopiied  in  xhis  woik  ^«ii£!iiier 
tb^  ajipJicauoD  of  the  predicabe  'profaafaUr  Tnartal*  to  tbe 
v/Aofe  of  tb^  HXihjfisCU  T^sstUj  means  at  iKHSom  iluc  tbe  predi- 
<;a^  '  mortal'  i^  to  be  appBed  to  a  portiim  mare  Than  lilf) 
of  th^  Mif^mberfc  denoted  by  the  subjjecL  'VThfiai  lie  izxiis- 
{^f^f>:  *A  the  modalitj  to  the  predicate  raises  sndi  intiicate 
quebtioxiK  afe  tliis  a/s  to  the  sense  in  ^hich  the  predicaiie  is  to 
he  interpreted,  there  is  soielv  nothing  gained  by  the  ste|i. 

§  5.  A  Beoond,  and  more  snmmanr  iray  of  shehing  iH 
diffictiJtleiii  of  the  gubject,  so  £ar  at  least  as  logic,  or  the 
wnU^rh  upon  l^^c,  are  concerned,  is  fonnd  by  amply  denyii^ 
t}iat  rno'laljty  has  any  connection  nith  Icfgic  This  is  the 
i^fxxT^i  Si/lopUid  by  Hamilton  and  ManseL,  in  referc&ce  to 
whoirj  ^/Tje  cannot  help  remarking  that  an  trndohr  buge 
[wition  of  their  hjgicsd  writings  seems  oocopied  uith  telling 
iw  wljxit  d^x;8  not  belong  to  logia  They  jnstiiy  their  rejec- 
tion on  the  ground  that  the  mode  belongs  to  the  matter,  and 
muHt  }}<i  determined  by  a  consideration  of  the  matter,  and 
tijerefore  w  extraU^gicaL  To  a  certain  extent  I  agree  with 
their  groundn  of  rejection,  for  (as  explained  in  Chap,  v.)  it  is 
not  ea«y  to  8ee  how  the  degree  of  modality  of  any  propod^ 
tion,  whether  premise  or  conclusion,  can  be  justified  without 
ap{>eal  U)  the  matter.  But  then  questions  of  justification, 
in  any  adequate  sense  of  the  term,  belong  to  a  range  of  con- 
ftiderations  somewhat  alien  to  Hamilton's  and  Hansels  way 
of  regarding  the  science.  The  complete  justification  of  our 
jnf(irences  is  a  matter  which  involves  their  truth  or  fialse-^ 
hood,  a  point  with  which  these  writers  do  not  much  concern 
thcjinHolvcH,  being  only  occupied  with  the  consistency  of  our 
rea«oningH,  not  with  their  conformity  with  fact.  Were  I  speak- 
ing as  a  Hamiltonian  I  should  say  that  modality  is  formal 
rather  than  material,  for  though  we  cannot  justify  the  degree 
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our  belief  of  a  proposition  without  appeal  to  the  matter, 
can  to  a  moderate  degree  of  accuracy  estimate  it  without 
a-  :B:=fcy  such  appeal ;  and  this  would  seem  to  be  quite  enough  to 
^w^-s^rrant  its  being  regarded  as  formal. 

It  must  be  admitted   that  Hamilton's  account  of  the 

ir:i.si,tter  when  he  is  recommending  the  rejection  of  the  modals, 

i»    xiot  by  any  means  clear  and  consistent.     He  not  only  fails, 

as    already  remarked,  to  distinguish  between  the  formal  and 

tW^  material  (in  other  words,  the  true  and  the  false)  mo- 

da.lity ;  but  when  treating  of  the  former  he  fails  to  distinguish 

b^tiyeen  the  extremely  diverse  aspects  of  modality  when 

viowed  from  the  Aristotelean  and  the  Kantian  stand-points. 

Of  the  amount  and  significance  of  this  difference  we  shall 

speak  presently,  but  it  may  be  just  pointed  out  here  that 

Hamilton  begins  (Vol.  I.  p.  257)  by  rejecting  the  modals  on 

the  ground  that  the  distinctions  between  the  necessary,  the 

contingent,  the  possible,  and  the  impossible,  must  be  wholly 

rested  on  an  appeal  to  the  matter  of  the  propositions,  in 

which  he  is,  I  think,  quite  coiTect.     But  then  a  little  further 

on  (p.  260),  in  explaining  *  the  meaning  of  three  terms  which 

are  used  in  relation  to  pure  and  modal  propositions,'  he  gives 

the  widely  diflferent  Kantian,  or  threefold  division  into  the 

apodeictic,  the  assertory,  and  the  problematic.     He  does  not 

take  the  precaution  of  pointing  out  to  his  hearers  the  very 

different  general  views  of  logic  from  which  these  two  accounts 

of  modality  spring\ 

§  6.    There  is  one  kind   of  modal  syllogism  which  it 
would  seem  unreasonable  to  reject  on  the  ground  of  its  not 

^  He    has    also    given    a   short  fall  by  sabdivision  under  the  relation 

discussion  of  the  subject  elsewhere  of  genus  and  species,  which  is  of 

(Diseu8tian8y  Ed.  ii.  p.  702),  in  which  course  tantamount  to  their   entire 

a  somewhat  different  view  is  taken.  rejection ;  for  they  then  differ  in  no 

The  modes  are  indeed  here  admitted  essential  way  from  any  other  exam- 

into  logic,  hat  only  in  so  far  as  they  pies  of  that  relation. 
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being  formal,  and  wbicli  we  may  notice  in  passing.  Th^^ 
premise  '  Any  A  is  probably  B,'  is  equivalent  to  '  Most  A  ar^^ 
iJ.'  Now  it  is  obvioua  that  from  two  such  premises  as  'MosC^ 
A  are  B,'  'Moat  A  aro  C,'  we  can  deduce  the  consequence.  -■ 
'Some  C  are  S.'  Since  this  holds  good  whatever  may  fee 
the  nature  of  A,  B,  and  C,  it  is,  according  to  ordinary  usage 
of  the  term,  a  formal  syllogism.  Manael,  however,  refuses  to 
admit  that  any  such  syllogisms  belong  to  formal  logic.  Hia 
reasons  aro  given  in  a  rather  elaborate  review'  and  criticism 
of  some  of  the  logical  works  of  De  Morgan,  to  whom  the 
introduction  of  'numerically  definite  syllogisms'  is  mainly 
due.  Mansel  does  not  take  the  particular  example  given 
above,  as  he  is  discussing  a  somewhat  move  comprehensive 
algebraic  form,  He  examines  it  in  a  special  numerical 
example ; — 18  out  of  21  J'a  are  X";  15  out  of  21  I'a  are  Zi 
the  conclusion  that  12  Za  are  X  is  rejected  from  formal  logic 
on  the  ground  that  the  arithmetical  judgment  involved  is 
synthetical,  not  analytical,  and  resta  upon  an  intuition  of 
quantity.  We  cannot  enter  upon  any  examination  of  these 
reasons  here ;  but  it  may  merely  be  remarked  that  his 
criticism  demands  the  acceptance  of  the  Kantian  doctrines 
as  to  the  nature  of  arithmetical  judgments,  and  that  it  would 
be  better  to  base  the  rejection  not  on  the  ground  that  the 
syllogism  is  not  formal,  but  on  the  ground  that  it  is  not 
analytical. 

7.  There  is  another  and  practical  way  of  getting  rid 
of  the  perplexities  of  modal  reasoning  which  must  be  uoticnl 
here.    It  is  the  resource  of  ordinary  reasoncrs  rather  than  the 

and   ReEieam,       pr. 


'  Lettfri,  LectaT 
p.  61.  Elsewhere  in  the  reriew  (p. 
45)  lie  gives  nhat  appears  to  me  ft 
■amewkat  diSeteot  deciaion. 

>  It  must    l)e   remembered   that 
this  is  not  one  of  the  propoitiooal 


piupoBitions  with  ithiph  we  barv 
been  concerned  in  previous  oliaplers : 
it  ia  meant  that  thtra  are  exactly  21 
I'a,  of  which  JQBt  IB  are  X.  not  tbkt 
on  the  average  18  out  of  cv«ry  Jl 
maj  ho  90  regaidod, 


s*:CT.  7.]  Modality.  305 

(I  excision  of  professed  logicians \  and,  like  the  first  method  of 

e-v^^sion  already  pointed  out  in  this  chapter,  is  of  very  partial 

ap»]plication.     It  consists  in  treating  the  premises,  during  the 

pi:"<ZK5ess  of  reasoning,  as  if  they  were  pure,   and  then  re- 

im-^fcioducing  the  modality  into  the  conclusion,  as  a  sort  of 

qi-a  ^ification  of  its  full  certainty.    When  each  of  the  pre- 

la  5-1368  is  nearly  certain,  or  when  from  any  cause  we  are  not 

coxxcemed  with  the  extent  of  their  departure  from  full  cer- 

t&ixity,  this  rough  expedient  will  answer  well  enough.     It  is, 

1  «».j)prehend,  the  process  which  passes  through  the  minds  of 

DttC^st  persons  in  such  cases,  in  so  far  as  they  reason  consciously. 

IHoy  would,  presumably,  in  such  an  example  as  that  pre- 

vVoudy  given  (§  4),  proceed  as  if  the  premises  that  '  those 

"wVio  take  arsenic  will  die,'  and  that  Hhe  man  in  question 

lias  taken  it,'  were  quite  true,  instead  of  being  only  probably 

true,  and  they  would  consequently  draw  the  conclusion  that 

*  he  would  die/    But  bearing  in  mind  that  the  premises  are 

not  certain,  they  would  remember  that  the  conclusion  was 

only  to  be  held  with  a  qualified  assent.    This  they  would 

express  quite  correctly,  if  the   mere  nature   and   not  the 

d^ree  of  that  assent  is  taken  into  account,  by  saying  that 

'he  is  pretty  sure  to  die.'      In  this  case  the  modality  is 

rejected  temporarily  from  the  premises  to  be  reintroduced 

into  the  conclusion. 

It  is  obvious  that  such  a  process  as  this  is  of  a  very 
rough  and  imperfect  kind.  It  does,  in  fact,  omit  from  accu- 
rate consideration  just  the  one  point  now  under  discussion. 
It  takes  no  account  of  the  varying  shades  of  expression  by 

1  I  eonsider  however,  as  I  have  thing  as  this,  though  they  looked  at 

said  farther  on  (p.  322),  that  the  treat-  the  matter  from  a  different  point  of 

mant  in  the  older  logics  of  Probable  -view,  and  expressed  it  in  very  differ- 

ByUogisms,  and  Dialectic  syllogisms,  ent  language. 


came  to  almost  exactly  the  same 
V. 


'i^ 


Modality. 
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which  the  degree  of  departure  from  pei'fect  conviirtrion  is 
indicated,  which  is  of  course  the  very  thing  with  which 
modality  is  intended  to  occupy  itself.  At  hest,  therefore,  it 
could  only  claim  to  be  an  extremely  rude  way  of  deciding 
questions,  the  accurate  and  scientific  methods  of  treating 
which  are  demanded  of  us. 

§  8.  In  any  employment  of  applied  logic  we  have  of 
course  to  go  through  such  a  process  as  that  just  mentioned. 
Outside  of  pure  mathematics  it  can  hardly  ever  be  the  case 
that  the  premises  from  which  we  reason  are  held  with  abso- 
lute conviction.  Hence  there  must  be  a  lapse  from  absolute 
conviction  in  the  conclusion.  Bift  we  reason  on  the  hypo- 
thesis that  the  premises  are  true,  and  any  trifling  defection 
from  certainty,  of  which  we  may  be  conscious,  is  mentaUy 
reserved  as  a  qualification  to  the  conclusion.  But  such  con- 
siderations as  these  belong  rather  to  ordinary  applied  logic ; 
they  amount  to  nothing  more  than  a  caution  or  hint  to  be 
home  in  mind  when  the  rules  of  the  syllogism,  or  of  in- 
duction, are  applied  in  practice.  When,  however,  we  ai« 
treating  of  modality,  the  extent  of  the  defection  from  full 
certainty  is  supposed  to  be  sufficiently  great  for  our  language 
to  indicate  and  appreciate  it.  What  we  then  want  is  of 
course  a  scientific  discussion  of  the  principles  in  accordance 
with  which  this  departure  is  to  be  measured  and  expressed, 
both  in  our  premises  and  in  our  conclusion.  Such  a  plan, 
therefore,  as  this  for  treating  modality  is  just  as  much  a 
banishment  of  it  from  the  field  of  real  logical  enquiry,  as 
if  we  liad  determined  avowedly  to  reject  it  &om  considera- 
tion, 

§  9.  Before  proceeding  to  a  discussion  of  the  varions 
ways  in  which  modality  may  be  treated  by  those  who  admit 
it  into  logic,  something  must  be  said  to  clear  up  a  possi- 
ble source  of  confusion  in  this  part  of  the  subject.     In  the 
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.ses  witli  which  we  have  hitherto  been  mostly  concerned, 

the  earlier  chapters  of  this  work,  the  characteristic  of 

odality  (for  in  this  chapter  we  may  with  propriety  use  this 

lc^.^gical  term)  has  generally  been  found  in  singular  and  parti- 

ci.:s.  Jar  propositions.      It  presented  itself  when   we  had  to 

ji:x-<3ge  of  individual  cases  from  a  knowledge  of  the  average, 

a^c^d  was  an  expression  of  the  fact  that  the  proposition  re- 

la^'Ci^iDg  to  these  individuals  referred  to  a  portion  only  of  the 

tr^H-ole  class  from  which  the  average  was  taken.     Given  that 

oC  xnen  of  fifty-five,  three  out  of  five  will  die  in  the  course  of 

t^V"enty  years,  we  have  had  to  do  with  modal  propositions  of 

t\i^  vague  form,  'It  is  probable  that  AB  (of  that  age)  will 

^«,*  or  of  the  more  precise  form,  'It  is  three  to  two  that 

^-B  will  die,'  within  the  specified  time.     Here  the  modal 

iptoposition  naturally  presents  itself  in  the  form  of  a  singular 

<»  particular  proposition. 

§  10.     But  when  we  turn  to  ordinary  logic  we  may  find 
uniyersal  propositions  spoken  of  as  modal.   This  must  clearly 
be  the  case  with  those  which  are  termed  necessary  or  impos- 
sible, but  it  may  also  be  the  case  with  the  probable.   We  may 
meet  with  the  form  'AH  X  is  probably  Y'  Adopting  the  same 
explanation  here  as  has  been  throughout  adopted  in  analo- 
gous  cases,  we  must  say  that  what  is  meant  by  the  modality 
in  Buch  a  proposition  is  the  proportional  number  of  times  in 
which  the  proposition  would  be  correctly  made.     And  in 
this  there  is,  so  far,  no  difficulty.     The  only  difference  is  that 
whereas  the  explanation  of  the  former,  or  individual,  kind  of 
modal  was  obtainable  within  the   limits  of  the  universal 
proposition  which  included  it,  the  justification  of  the  mo- 
dality of  a  universal  proposition  has  to  be  sought  in  a  group 
<Kr  succession  of  other  propositions.    But  this  distinction  is 
not  at  ail  fundamental. 

It  is  quite  true  that  universal  propositions   from  tlieir 
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nature  are  much  less  likely  than  individual  ones  to  be  jni 
fied,  in  practice,  by  such  appeal     But,  as  has  been  alrea 
frequently  pointed  out,  we  are  not  concerned  with  theway"! 
which  our  propositions  are  practically  obtained,  nor  with  \ 
way  in  which  men  might  find  it  most  natural  to  test  thflS 
but  with  that  ultimate  justification  to  which  we  appeal" 
the  last  resort,  and  which  has  been  abundantly  shown  to'l 
of  a  statistical  character.     When,  therefore,  we  say  that  I 
ia  probable  that  all  X  is  Y,'  what  we  mean  is,  that  in  i 
than  half  the  cases  we  come  across  we  should  be  rightu 
BO  judging,  and  in  leas  than  half  the  cases  we  should  4 
wrong, 

§  11.     It  is  at  this  step  that  the  possible  ambigui^ 
encountered.     When  we  talk  of  the  chance  that  Ail  Xia^ 
Wfi  contemplate  or  imply  the  complementary  chance  that  H 
not  so.     Now  this  latter  alternative  is  not  free  from  t 
giiity.     It  might  happen,  for  instance,  in  the  cases  of  fai 
that  no  X  is  ]'',  or  it  might  happen  that  some  X,  only,  is  i 
Y;  for  both  of  these  suppositions  contradict  the  original  | 
position,  and  are  therefore  instances  of  its  failure.     In  ] 
tice,  no_jdoubt,  we  should  have  various  recognized  rules  ■ 
inductions  to  fall  back  upon  in  order  to  decide  between  t 
alternatives,  though,  of  course,  the  appeal  to  them  wouldj 
in  strictness  cxtralogical.     But  the  mere  existence  of  sud 
ambiguity,  and  the  fact  that  it  can  only  he  cleared  upJ 
appeal  to  the  subject-matter,  are  in  themselves  no  real  c 
culty  in  the  application  of  the  conception  of  modahty  to  t 
versal  propositions  as  well  as  to  individual  ones. 

§  12.     Having  noticed   some  of  the  ways  in  which  i 
introduction  of  modality  into  logic  Las  been  evaded  orl 
jccted,  we  must  now  enter  into  a  brief  account  of  its  i 
ment  by  those  who  have  more  or  leas  deliberately  adm 
its  claims  to  acceptance, 
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The  first  enquiry  will  be,  What  opinions  have  been  held 
to  the  nature  of  modality  ?  that  is,  Is  it  primarily  an  af- 
ction  of  the  matter  of  the  proposition,  and,  if  not,  what  is  it 
cactly?     In  reference  to  this  enquiry  it  appears  to  me,  as 
ready  remarked,  that  amongst  the  earlier  logicians  no  such 
car  and  consistent  distinction  between  the  subjective  and 
oTDJective  views  of  logic  as  is  now  commonly  maintained,  can 
detected.     The  result  of  this  appears  in  their  treatment 
modality.    This  always  had  some  reference  to  the  sub- 
joctive  side  of  the  proposition,  viz.  in  this  case  to  the  nature 
OX"  quantity  of  the  belief  with  which  it  was  entertained  ;  but 
V^t  is  equally  clear  that  this  characteristic  was  not  estimated 
^t  first  hand,  so  to  say,  and  in  itself,  but  rather  from  a  con- 
sideration of  the  matter  determining  what  it  should  be.    The 
Aristotelean  division,  for  instance,  is  into  the  necessary,  the 
contingent,  the  possible,  and  the  impossible.    This  is  clearly 
a  division  according  to  the  matter  almost  entirely,  for  on  the 
purely  mental  side  the  necessary  and  the  impossible  would 
be  just  the  same ;  one  implying  full  conviction  of  the  truth 
of  a  proposition,  and  the  other  of  that  of  its  contradictory. 
So  too,  on  the  same  side,  it  would  not  be  easy  to  distinguish 
between  the  contingent  and  the  possible.     On  the  view  in 
question,  therefore,  the  modality  of  a  proposition  was  deter- 
mined by  a  reference  to  the  nature  of  the  subject-matter. 
In  some  propositions  the  nature  of  the  subject-matter  de- 
cided that  the  predicate  was  necessarily  joined  to  the  sub- 
ject; in  others  that  it  was  impossible  that  they  should  be 
joined;  and  so  on. 

§  13.  The  artificial  character  of  such  a  four-fold  division 
will  be  too  obvious  to  modem  minds  for  it  to  be  necessary  to 
criticize  it.  A  very  slight  study  of  nature  and  consequent 
appreciation  of  inductive  evidence  suffice  to  convince  us  that 
those  uniformities  upon  which  all  connections  of  phenomena, 
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whether  called  necessaiy  or  contingent,  depend,  demantl  ^^| 
tremely  profound  and  extensive  enquiry ;  that  they  admit  ^^ 
no  such  simple   division  into  clearly  marked  groups ;   and 
that,  therefore,  the   pure   logician   had  better  not  meddle 
with  thera^. 

The  following  extract  from  Qrote's  Aristotle  (Vol.  l.  pi 
192)  will  sei-ve  to  show  the  origin  of  this  four-fold  division, 
its  conformity  with  the  science  of  the  day,  and  consequently 
its  utter  want  of  conformity  with  that  of  our  own  time : — 
"  The  distinction  of  Problematical  and  Necessary  Propositions 
corresponds,  in  the  mind  of  Aristotle,  to  that  capital  and  cha- 
racteristic doctrine  of  his  Ontology  and  Physics,  already 
touched  on  in  this  chapter.  He  thought,  as  wb  have  seen, 
that  in  the  vast  circumferential  region  of  the  Kosmos,  irom 
the  outer  sidereal  sphere  down  to  the  lunar  sphere,  celestial 
substance  was  a  necessary  existence  and  energy,  sempiternal 
and  uniform  in  its  rotations  and  influence;  and  that  through 
its  beneficent  influence,  pervading  the  concavity  between  the 
limar  sphere  and  the  terrestrial  centre  (which  included  the 
four  elements  with  their  compounds)  there  prevailed  a  regu- 
latizing  tendency  called  Nature ;  modified,  however,  and 
partly  counteracted  by  independent  and  irregular  forces  called 
Spontaneity  and  Chance,  essentially  unknowable  and  unpre- 
dictable. The  irregular  sequences  thus  named  by  Aristotle 
were  the  objective  correlate  of  the  Problematical  Propodtion 
in  Logic.  In  these  sublunary  sequences,  as  to  future  time, 
may  or  may  not,  was  all  that  could  be  attained,  even  by  the 
highest  knowledge;  certainty,  either  of  affirmation  or  nega- 
tion, was  out  of  the  question.  On  the  other  hand,  the  neces- 
sary and  uniform  energies  of  the  celestial  substance,  formed 

^  It  ma;  be  rentorkud  tliat  Wliate-      gent  miLtter,  witboat  on;  npparent 

1;  {Logic,  Bk.  II.  ch.  ii.  g  2)  Bpeitka      Buepicion  tliat  the;  Wlong  cmtitelj 

iupOBBible  and  contin-      to  im  obsolele  point  of  TJ 
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fc  l^ie  objective  correlate  of  the  Necessary  Proposition  in  Logic ; 

l:-2=ftis  substance  was  not  merely  an  existence^  but  an  existence 

^^^cessary  and  unchangeable. .  .he  considers  the  Problematical 

roposition  in  Logic  to  be  not  purely  subjective,  as  an  ex- 

]>:■:::* ^ssion   of  the  speaker's  ignorance,  but  something  more, 

n-'^a^-rmely,  to  correlate  with  an  objective  essentially  unknowable 

aU." 

§  14.     Even  after  this  philosophy  began  to  pass  away, 
^  divisions  of  modality  originally  founded  upon  it  might 
h-^^^e  proved,  as  De  Morgan  has  remarked  \  of  considerable 
«^>:nrice  in  mediaeval  times.     As  he  says,  people  were  much 
ic'^^^re  frequently  required  to  decide  in  one  way  or  the  other 
^X^cn  a  single  testimony,  without  there  being  a  sufficiency  of 
ft^^^cific  knowledge  to  test  the  statements  made.     The  old 
Vcfcgician  "  did  not  know  but  that  any  day  of  the  week  might 
briiig  from  Cathay  or  Tartary  an  account  of  men  who  ran  on 
four  wheels  of  flesh  and  blood,  or  grew  planted  in  the  ground, 
Ivke  Polydorus  in  the  iEneid,  as  well  evidenced  as  a  great 
ttany  nearly  as  marvellous  stories.'*     Hence,  in  default  of 
letter  inductions,  it  might  have  been  convenient  to  make 
rough  classifications  of  the  facts  which  were  and  which  were 
not  to  be  accepted  on  testimony  (the  necessary,  the  impos- 
ttble,  &a),  and  to  employ  these  provisional  inductions  (which 
u  all  we  should  now  regard  them)  as  testing  the  stories 
which  reached  him.     Propositions  belonging  to  one  of  these 
classes  were  regarded  as  having  an  antecedent  presumption 
against  them  so  great  as  to  prevail  over  almost  any  testi- 
mony worth  taking  account  of,  and  so  on. 

§  15.  But  this  old  four-fold  division  of  modals  con- 
tinued to  be  accepted  and  perpetuated  by  the  logicians  long 
after  all  philosophical  justification  for  it  had  passed  away. 
So  fisir  as  I  have  been  able  to  ascertain,  scarcely  any  logician 

1  Formal  Logic^  p.  233. 
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of  repute  or  popularity  before  Kant,  ivaa  bold  enough  ^^^ 
make  any  important  change  in  the  way  of  regarding  thei^f^-* 
Kven  the  Port-Royal  Logic,  founded  as  it  is  on  Cartcsianis:^*^^ 
repeats   the   traditional   statements,   though   with   extrei^^^^ 
brevity.     This  adherence  to  the  old  forms  led,  it  need  not  ^^^ 
.remarked,  to  considerable  inconsistency   aud  confusion  ^^ 
many  cases.     These  forms  wore  founded,  as  we  have  seen,  <^^ 
an  objective  view  of  the  province  of  logic,  and  this  view  w^*-^ 
by  no  means  rigidly  carried  out  in  many  casea     In  fact  tf'* 
was  beginning  to  be  abandoned,  to  an  extent  and  in  direc-^ 
tioDB  which  we  have  not  opportunity  hero  to  discuss,  before 
tte  influence  of  Kant  was  felt.     Many,  for  instance,  added  to 
the  list  of  the  four,  by  including  the  true  and  the  false ; 
occasionally  also  the  probable,  the  supposed,  and  the  certain 
were  added.     This  seems  to  show  some  tendency  towards     | 
abandoning  the  objective  for  the   subjective   view,    or   at 
least  indicates  a  hesitation  between  them. 

§  16.  With  Kant's  view  of  modality  almost  eveiy  one  is 
familiar.  He  divides  judgments,  under  this  head,  into  the 
apodeictic,  the  assertory,  and  the  problematic.  We  shall  have 
to  say  something  about  the  number  and  mutual  relations  of 
these  divisions  presently ;  we  are  now  only  concerned  with 
the  general  view  which  they  carry  out.  In  this  respect  it  will 
be  obvious  at  once  what  a  complete  change  of  position  haa 
been  reached.  The  '  necessary'  and  the  '  impossible'  de- 
manded an  appeal  to  the  matter  of  a  proposition  in  order  to 
recognize  them  ;   the  '  apodeictic'  and  the  'assertory',  on  the 


'  Tbe  subjeol  vias  sometimes  b1- 
togathor  omittad,  ia  by  Wolf.  Ho 
says  a  good  deal  however  about  pro- 
bable propositions  aud  syllogisms, 
sad,  like  Leibnitz  before  him,  looked 
(orwmd  to  a  "logiiB  probabiliom" 
na  aometbing  new  aaA.  desirable.     I 


imagine  that  be  bad  been  inBneDoad 
b;  the  writers  on  Cbancea,  as  of  Um 
few  nbo  bad  already  treated  that 
subject  nearly  all  tbc  uost  impui- 
tant  are  referred  to  in  one  possags 
{FhilmofMa  Rattonalii  live  L^jnM 
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otiU^x-  hand,   may  be  true  of  almost  any  matter,  for  they 

^^xtxand  nothing  but  an  appeal  to  our  consciousness  in  order 

^     distinguish   between   them.     Moreover,   the  distinction 

wfttiween  the   assertory  and   the  problematic  is  so  entirely 

^^MJective  and  personal,  that  it  may  vary  not  only  between 

^^^  person  and  another,  but  in  the  case  of  the  same  person* 

^^  diflferent  times.    What  one  man  knows  to  be  true,  another 

^^y  happen  to  be  in  doubt  about.    The  apodeictic  judgment 

^  One  which  we  not  only  accept,  but  which  we  find  ourselves 

^^ble  to  reverse  in  thought ;  the  assertory  is  simply  ac- 

^pted;    the  problematic  is   one  about  which   we  feel   in 

doubt. 

This  way  of  looking  at  the  matter  is  the  necessary  out- 
come of  the  conceptualist  or  Kantian  view  of  logic.  It  has 
been  followed  by  many  logicians,  not  only  by  those  who  may 
be  called  followers  of  Kant,  but  by  almost  all  who  have  felt 
his  influence.  Ueberweg,  for  instance,  who  is  altogether  at 
issue  with  Kant  on  some  fundamental  points,  adopts  it. 

§  17.  The  next  question  to  be  discussed  is,  How  many 
subdivisions  of  modality  are  to  be  recognized  ?  Aristotle, 
and  his  followers  generally,  as  we  have  seen,  adopted  a  four- 
fold division.  The  exact  relations  of  some  of  these  to  each 
other,  especially  the  possible  and  the  contingent,  is  an  ex- 
tremely obscure  point,  and  one  about  which  the  commenta- 
tors are  by  no  means  agreed.  As,  however,  it  seems  tolerably 
elear  that  it  was  not  consciously  intended  by  the  use  of  these 
four  terms  to  exhibit  a  graduated  scale  of  intensity  of  con- 
viction, their  correspondence  with  the  province  of  modern 
probability  is  but  slight,  and  the  discussion  of  them,  there- 
fore, becomes  rather  a  matter  of  special  or  antiquarian  in- 
terest. De  Morgan,  indeed  {Formal  Logic,  p.  232),  says  that 
the  schoolmen  understood  by  contingent  more  likely  than 
not,  and  by  possible  less  likely  than  not.     I  do  not  know 
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on  what  authority  this  utatemeut  rests,  Tjut  it  credits  t 
^  with  a  nearer  approach  to  the  modem  views  of  probabili^ 
than  one  would  have  expected,  and  decidedly  Dearer  than 
that  of  most  of  their  successors'.  The  general  conclusion  at 
which  I  have  arrived,  after  a  reasonable  amount  of  investiga- 
tion, is  that  there  were  two  prevalent  views  on  the  subjec*. 
Some  (e.g.  Burgeradyck,  Bk.  I.  ch.  32)  admitted  that  there 
were  at  bottom  only  two  kinds  of  modality ;  the  contingent 
and  the  possible  being  equipollent,  as  also  the  necessary  and 
the  impossible,  provided  the  one  asserts  and  the  other 
denies.  This  is  the  view  to  which  those  would  naturally 
be  led  who  looked  mainly  to  the  nature  of  the  subjec t-naatter. 
On  the  other  hand,  those  who  looked  mainly  at  the  form  of 
expression,  would  be  led  by  the  analogy  of  the  four  forms  of 
proposition,  and  the  necessity  that  each  of  them  should  stand 
in  definite  opposition  to  each  other,  to  insist  upon  a  distinc- 
tion between  the  four  modals*.  They,  therefore,  maintained 
(e.g.  Crackanthorpe,  Ek.  III.  ch.  11)  that  the  contingent  is  that 
which  now  is  but  may  not  be,  and  the  possible  that  which 
now  is  not  but  may  be.  A  few  appear  to  have  made  the 
distinction  correspondent  to  that  between  the  physically  and 
the  logically  possible. 

§  18,  When  we  get  to  the  Kantian  division  we  have 
reached  much  clearer  ground.  The  meaning  of  each  of  thette 
terms  is  quite  explicit,  and  it  is  also  beyond  doubt  tliat  they 
have  a  more  definite  tendency  in  the  direction  of  assigning  a 
graduated  scale  of  conviction.  So  long  as  they  are  r^arded 
from  a  metaphysical  rather  than  a  logical  standing  point, 
there  is  much  to  be  said  in  their  favour.     If  we  use  intro- 


^  I  cntinot  find  the  slightest  aa-  oenserl  soleut  aualogi&m  habere  otun 

tUority    for   the    statement   iu   the  (luudiuplici  proposition om  in  quut- 

claborate  liistory  of  LobIo  by  Prantl.  titate  et  qimlitatavariBtalB"{WaIli8"t 

■  "Hi    qaatnoT    modi    magnam  JiutU.  Zogie.  Sk.u.  eh.ti 
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fiP£Dection  merely,  confining  ourselves  to  a  study  of  the  judg- 
ents  themselves,  to  the  exclusion  of  the  grounds  on  which 
rest,  there  certainly  does  seem  a  clear  and  well-marked 


(iistinctiou  between  those  which  we  cannot  even  conceive 

t<=>    be  reversed  in  thought;  those  which  we  could  reverse, 

l>"«-:a.t  which  we  accept  as  true;   and  those  which  we  merely 

"tertain  as  possible. 

Regarded,  however,  as  a  logical  division,  Kant's  arrange- 

snt  seems  to  me  of  very  little  service.     For  such  logical . 

■pv»."i:^ses  indeed,  as  we  are  now  concerned  with,  it  resolves 

Vt^elf  into  a  two-fold  division.     The  distinction  between  the 

d-podeictic  and  the  assertory  will  be  admitted,  I  presume, 

eV'en  by  those  who  accept  the  metaphysical  or  psychological 

tVi^ory  upon  which  it  rests,  to  be  a  difference  which  concerns, 

tvot  the  quantity  of  belief  with  which  the  judgments  are 

etxtertained,  but  rather  the  violence  which  would  have  to  be 

done  to  the  mind  by  the  attempt  to  upset  them.     Each  is 

fuDy  believed,  but  the  one  can,  and  the  other  cannot,  be 

controverted.     The  belief  with  which  an  assertory  judgment 

is  entertained  is  full  belief,  else  it  would  not  differ  from  the 

problematic;    and  therefore  in  regard  to  the   quantity  of 

belief,  as  distinguished  from  the  quality  or  character  of  it, 

there  is  no  difference  between  it  and  the  apodeictic.    It  is  as 

though,  to  offer  an  illustration,  the  index  had  been  already 

moved  to  the  top  of  the  scale  in  the  assertory  judgment,  and 

all  that  was  done  to  convert  this  into  an  apodeictic  one,  was 

to  clamp  it  there.     The  only  logical  difference  which  then 

remains  is  that  between  problematic  and    assertory,   the 

former  comprehending  all  the  judgments  as  to  the  truth  of 

which  we  have  any  degree  of  doubt,  and  the  latter  those  of 

which  we  have  no  doubt.     The  whole  range  of  the  former, 

therefore,  with  which  Probability  is  appropriately  occupied, 

is  thrown  undivided  into  a  single  compartment.    We  can 
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hardly  speak  of  a  'division'  where  one  class  includes  every- 
thing op  to  the  boundary  line,  and  the  other  is  confined  to 
that  boundary  line.  Practically,  therefore,  on  this  view, 
modality,  as  the  matbematical  student  of  Probability  would 
expect  to  find  it,  as  completely  disappears  as  it"  it  vfere 
intended  to  reject  it. 

§  li).  By  less  consistent  and  systematic  thinkers,  anil 
by  those  in  whom  ingeninty  was  an  over  prominent  feature, 
a  variety  of  other  arrangements  have  been  accepted  or  pro- 
posed. There  is,  of  course,  some  justification  for  such  attempts 
in  the  laudable  desire  to  bring  our  logical  forms  into  better 
harmony  with  ordinary  thought  and  language.  In  practice, 
as  was  pointed  out  in  an  earlier  chapter,  every  one  recog- 
nizes a  great  variety  of  modal  forms,  such  as  '  likely,'  '  very 
likely,'  'almost  certainly,'  and  so  on  almost  without  limit  in 
each  direction.  It  was  doubtless  supposed  that,  by  neglect- 
ing to  make  use  of  technical  equivalents  for  some  of  these 
forms,  we  should  lose  our  logical  control  over  certain  possible 
kinds  of  inference,  and  so  far  fall  short  even  of  the  precisiOD 
of  ordinary  thought. 

With  regard  to  such  additional  forms,  it  appears  to  me 
that  all  those  which  have  been  introduced  by  writers  who 
■were  uninfluenced  by  the  Theory  of  Probability,  have  done 
little  else  than  create  additional  confusion,  as  such  writers  do 
not  attempt  to  marshal  their  tenns  in  order,  or  to  ascertain 
their  mutual  relations.  Omitting,  of  course,  forms  obviously 
of  material  modality,  we  have  already  mentioned  the  trn« 
and  the  false ;  the  probable,  the  supposed,  and  the  certain. 
These  subdivisions  seem  to  have  reached  their  climax  in 
Occam  (Prantl,  HI.  380),  who  held  that  a  proposition  might 
be  modally  affected  by  being  '  vera,  scita,  falsa,  ignota, 
scripta,  prolata,  concepta,  credita,  opinata,  dubitata,' 

§  20.     Since  the  growth  of  the  science  of  Probabili^ 
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logicians  have  had  better  opportunities  of  knowing  -what 
they  had  to  aim  at ;  and,  though  it  cannot  be  said  that  their 
attempts  have  been  really  successful,  these  are  at  any  rate  a 
decided  improvement  upon  those  of  their  predecessors.  Dr 
Thomson*,  for  instance,  gives  a  nine-fold  division.  He  says 
that,  arranging  the  degrees  of  modality  in  an  ascending 
scale,  we  find  that  a  judgment  may  be  either  possible, 
doubtful,  probable,  morally  certain  for  the  thinker  himself, 
morally  certain  for  a  class  or  school,  morally  certain  for  all, 
physically  certain  with  a  limit,  physically  certain  without 
limitation,  and  mathematically  certain.  Many  other  divi- 
sions might  doubtless  be  mentioned,  but,  as  every  mathema- 
tician will  recognize,  the  attempt  to  secure  any  general 
agreement  in  such  a  matter  of  arrangement  is  quite  hopeless. 
It  is  here  that  the  beneficial  influence  of  the  mathematical 
theory  of  Probability  is  to  be  gratefully  acknowledged.  As 
soon  as  this  came  to  be  studied  it  must  have  been  perceived 
that  in  attempting  to  mark  oflf  clearly  from  one  another 
certain  gradations  of  belief,  we  should  be  seeking  for  breaches 
in  a  continuous  magnitude.  In  the  advance  from  a  slight 
presumption  to  a  strong  presumption,  and  from  that  to  moral 
certainty,  we  are  making  a  gradual  ascent,  in  the  course  of 
which  there  are  no  natural  landing-places.  The  proof  of  this 
continuity  need  not  be  entered  upon  here,  for  the  materials 
for  it  will  have  been  gathered  from  almost  every  chapter  of 
this  work.  The  reader  need  merely  be  reminded  that  the 
grounds  of  our  belief,  in  all  cases  which  admit  of  number  and 
measurement,  are  clearly  seen  to  be  of  this  description ;  and 
that  therefore  unless  the  belief  itself  is  to  be  divorced  from 
the  grounds  on  which  it  rests,  what  thus  holds  as  to  their 
characteristics  must  hold  also  as  to  its  own. 

It  follows,  therefore,  that  modality  in  the  old  sense  of  the 

1  Laws  of  Thought,  §  118, 
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word,  wherein  an  attempt  was  made  to  obtain  certain  natm 
divisions  in  the  scale  of  conviction,  must  be  finally  abandoi 
All  that  it  endeavoured  to  do  can  now  be  done  incomparq) 
bett«r  by  the  theory  of  Probability,  with  its  numerical  s 
which  admits  of  indefinite  subdiviBion.     None  of  the  old  S 
terns  of  division  can  be  regarded  as  a  really  natural  i 
those  which  admit  but  few  divisions  being  found  to  leave  i 
whole  range  of  the  probable  in  one  unbroken  class,  and  t 
which  adopt  many  divisions  lapsing  into  unavoidable  v 
uesa  and  uncertainty, 

§  21.     Corresponding  to   the   distinction  between  j 
and  modal  propositions,   but   even   more   complicated 
unsatisfactory  in  its  treatment,  was  that  between  pure  i 
modal  ayllogisras.     The  thing  discnsaed  in  the  case  of  t 
latter  was,  of  course,  the  effect  produced  upon  the  conclui 
in  respect  of  modality,  by  the  modal  affection  of  o 
premises.     It  is  only  when  we  reach  such  consideration»  i 
these  that  we  are  at  all  getting  on  to  the  ground  approprHJ 
to  Probability;  but  it  is  obvious  that  very  little  cou]^  t 
done  with  such  rude  materials,  and  the  inherent  clumBim 
and  complication  of  the  whole  modal  system  come  out  Vm 
clearly  here.     It  was  in  reference  probably  to  this  compl 
tion  that  some  of  the  bitter  sayings '  of  the  schoolmen  a 
others  which  have  been  recorded,  were  uttered. 

AristotleJias  given  an  intricate  investigation  of  this  t 
ject,  and  hia  followers  naturally  were  led  along  a  s 
track.     It  would  be  quite  foreign  to  my  purpose  in  the  a 
sketch  in  this  chapter  to  attempt  to  give  any  accountl 
these  enquiries,  even  were  I  competent  to  do  so ;  for,  m  I 


'  "  Hand  scio  magis  iie  doctri- 
nam  modalitmi  Bohala^bici  exeroae- 
rint,  qnara  aa  illos  veiarit.  Certe 
usque  aieo  sudntum  hie  fait,  Dt  dio- 


ferio  locQB  sit  datua  ;  Dt  « 
«on  guitabit  arinui 
Syit.  Log.  Bk.  II,  eh.  S, 
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been  pointed  out,  the  connexion  between  the  Aristotelean 
modals  and  the  modem  view  of  the  nature  of  Probability, 
though  real,  is  exceedingly  slight.  It  need  only  be  remarked 
that  what  was  complicated  enough  with  four  modals  to  be 
taken  account  of,  grows  intricate  beyond  all  endurance  when 
such  as  the  '  probable '  and  the  '  true '  and  the  '  false '  have 
also  to  be  assigned  a  place  in  the  list  The  following  exam- 
ples^ will  show  the  kind  of  discussions  with  which  the  logi- 
cians exercised  themselves,  '  Whether,  with  one  premise 
.certain,  and  the  other  probable,  a  certain  conclusion  may  be 
inferred ' :  *  Whether,  from  the  impossible,  the  necessary  can 
be  inferred ' ;  '  Whether,  with  one  premise  necessary  and  the 
other  de  inesse^  the  conclusion  is  necessary',  and  so  on, 
endlessly. 

§  22.  On  the  Kantian  view  of  modality  the  discussion 
of  such  kinds  of  syllogisms  becomes  at  once  decidedly  more 
simple  (for  here  but  three  modes  are  recognized),  and  also 
somewhat  more  closely  connected  with  strict  Probability,  (for 
4Jie. modes  are  more  nearly  of  the  nature  of  gradations  of 
conviction).  But,  on  the  other  hand,  there  is  less  justification 
for  their  introduction,  as  logicians  might  really  be  expected 
to  know  that  what  they  are  aiming  to  eflfect  by  their  clumsy 
contrivances  is  the  very  thing  which  Probability  can  carry 
out  to  the  highest  desired  degree  of  accuracy.  The  former 
methods  are  as  coarse  and  inaccurate,  compared  with  the 
latter,  as  were  the  roughest  measurements  of  Babylonian 
night-watchers  compared  with  the  refined  calculations  of  the 
modem  astronomer.  It  is  indeed  only  some  of  the  general 
adherents  of  the  Kantian  Logic  who  enter  upon  any  such 

1  SndgUeii  DuputationeB,  Ingol-  counts  of  the  ezcessiye  complication 

stadt,  1618.  which  the  subtlety  of  those  learned 

See  also  Pranil's  History  of  Logic,  schoolmen  evolyed  out  of  such  suit- 

(onder  Occam  and  Buridan)  for  ac-  able  materials. 
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ihat  'very  improbable'  should  be  confined  to  those  events 
which  had  odds  of  (say)  more  than  99  to  1  against  them;  and 
80  on,  with  other  similar  expressions.  There  would,  no  doubt, 
he  difficulties  in  the  way,  for  in  all  applications  of  classifica- 
tion we  have  to  surmount  the  twofold  obstacles  which  lie  in 
the  way,  first  (to  use  Kant's  words)  of  the  faculty  of  making 
rules,  and  secondly  of  that  of  subsumption  under  rules.  That 
B  to  say,  even  if  we  had  agreed  upon  our  classes,  there  would 
till  be  much  doubt  and  dispute,  in  the  case  of  things  which 
id  not  readily  lend  themselves  to  be  counted  or  measured, 
8  to  whether  the  odds  were  more  or  less  than  the  assigned 
viantity. 

It  is  true  that  when  we  know  the  odds  for  or  against  an 
^ent,  we  can  always  state  them  explicitly  without  the  neces- 
^^y  of  first  agreeing  as  to  the  usage  of  terms  which  shall 
^ply  them.     But  there  would  often  be  circumlocution  and 
P^antry  in   so  doing,  and  as  long  as  modal  terms  are  in 
Poetical  use  it  would  seem  that  there  could  be  no  harm,  and 
^ight  be  great  good,  in  arriving  at  some  agreement  as  to  the 
^^ee  of  probability  which  they  should  be  generally  under- 
^*^^>od  to  indicate.    Benthara,  as  is  well  known,  in  despair  of 
^▼er  obtaining  anything  accurate  out  of  the  language  of  com- 
^"^011  hfe  on  this  subject,  was  in  favour  of  a  direct  appeal  to 
^6  numerical  standard.     He  proposed  the  employment,  in 
judicial  trials,  of  an  instrument,  graduated  from  0  to  10,  on 
^tich  scale  the  witness  was  to  be  asked  to  indicate  the  de- 
gree of  his  belief  of  the  facts  to  which  he  testified  :  similarly 
the  judge  might  express  the  force  with  which  he  held  his 
conclusion.     The  use  of  such  a  numerical  scale,  hoyfever,  was 
to  be  optional  only,  not  compulsory,  as  Bentham  admitted 
that  many  persons  might  feel  at  a  loss  thus  to  measure  the 
degfree  of  their  belief.      [Rationale  of  Judicial  Evidence^ 
Bk.  I.,  Ch.  VI.) 

V.  21 
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§  24..  Throughout  this  chapter  we  have  regarded  the 
modals  as  the  nearest  counterpart  to  modem  Probability 
which  was  aflbrded  by  the  old  systems  of  logic.  The  reason 
for  BO  regarding  them  is,  that  they  represented  an  attempt, 
rude  as  it  was,  to  recognize  and  measure  certain  gradations 
in  the  degree  of  our  conviction,  and  to  examine  the  bearing 
of  such  COD 91  derations  upon  our  logical  inferences. 

But  although  it  is  amongst  the  modals  that  the  germs  of 
the  methods  of  Probability  are  thus  to  be  sought ;  the  sub- 
ject-matter of  our  science,  that  is,  the  classes  of  ohjecta  with 
■which  it  was  concerned,  are  rather  represented  by  anotlier 
part  of  the  old  logic.  This  was  the  branch  commonly  called 
Dialectic,  in  the  old  sense  of  that  terra.  Dialectic,  according 
to  Aristotle,  seems  to  have  been  a  sort  of  sister  art  to  Rhe- 
toric. It  was  concerned  with  syllogisms  differing  in  no  way 
from  demonstrative  syllogisms,  except  that  their  premises 
were  probable  instead  of  certain.  Premises  of  this  kind  he 
termed  topics  (they  went  by  the  name  of  loci  amongst  the 
scholastic  logicians),  and  the  syllogisms  which  dealt  with 
them  enthyraeraes.  They  were  said  to  start  from  '  signs  and 
likelihoods'  rather  than  from  axioms'. 

§  25,  The  terms  in  which  such  reasonings  are  com- 
monly described  sound  very  much  like  those  applicable  to 
Probability,  as  we  now  understand   it.     When  we  hear  of 


J  "The  lUis  and  a-jj^iriw  them- 
Heliea  ma  propoeitioiis ;  tbe  foTiner 
slating  B,  general  probabilUy,  the 
latter  b  fact,  which  ia  known  to  be 
an  indieation,  mora  or  less  eertajn, 
of  the  truth  of  some  further  state- 
neiit,  whether  of  a  smglo  fact,  or 
of  a  general  belief.  The  former  ie  a 
general  proposition,  cearlj,  though 
not  quite,  universal;  aa,  'most  men 
who  eoYj  hate';     the  latter  U   a 


singular  propoaition,  which  boweriv 
is  not  regarded  as  a  sign,  eioept 
relatively  to  aomo  other  pioposiUoi^ 
which  it  is  supposed  ma;  be  infeirad 
from  it."  (Sianael'fl  Aldrioh ;  Appen- 
dix F,  where  an  account  will  be 
found  of  tbe  Aristoteleau  anth;^ 
meme.  and  ditdeotio  syllogiBm,  JUaa, 
ofcourae,  in  Urote'a  Aristotle,  Tojii 
and  else  where.) 
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likelihood,  and  of  probable  Byllogisms,  our  first  impression 
might  be  that  the  inferencea  involved  would  be  of  a  Bimilar 
character'.  This,  however,  would  be  altogether  erroneous. 
la  the  first  place  the  province  of  this  Dialectic  was  raucll 
too  wide,  for  it  covered  in  addition  the  whole  field  of  what 
we  should  now  term  Scientific  or  Material  Induction.  The 
distinctive  characteristic  of  the  dialectic  premises  was  their 
want  of  certainty,  and  of  such  uncertain  prembes  Probabilily 
(as  I  have  frequently  insisted)  takes  account  of  one  class 
only,  Induction  concerning  itself  with  another  class.  Again, 
not  the  slightest  attempt  was  made  to  enter  upon  the  en- 
quiry, Hovj  uncertain  are  the  premises  ?  It  is  only  when  this 
is  attempted  that  we  can  be  considered  to  enter  upon  the 
field  of  Probability,  and  it  is  because,  after  a  rude  fashion, 
the  modals  attempted  to  grapple  with  this  problem,  that  we 
have  regarded  them  as  occupied  with  our  special  subject- 
tnatter. 

§  26.  Amongst  the  older  logics  with  which  I  have  mada 
any  acquaintance,  that  of  Crackanthorpe  gives  the  fullest  dis- 
cussion upon  this  subject.     He  divides  his  treatment  of  the 

de  LogiquB,  qui  tcaitecoit  doa  degrCs 
d«  Fiababilitf,  pniaqn' AristotH  dana 
Bea  TopiqneB  n'a  rieu  moins  fait  qua 
cela"  {Nomeawx  enaU,  lib.  iv.  ch. 
zvi).  II  is  poaeible,  indeed,  that  ba 
may  have  bad  in  liia  mind  more  what 
we  now  imderatand  by  the  mathema- 
tical tbaoryof  Probability,  but  in  the 
infancy  ol  a  science  it  is  of  course 
Lard  to  say  whether  any  pnrtitular 
Bubjaot  IB  defiuitelj  eontemplatod  or 
not.  Laibnitz  (as  Mr  Todhouter  has 
ebown  in  hia  hlHtory)  took  the  great- 
esi  interest  in  such  ehanee  problems 
as  Imd  f  et  been  diBonsaed, 


1 


1  "Ham  in  boo  etiam  diftert  de- 
moiistratio,  seu  demoDHtratiTa  aigu- 
meotatio,  &  probabili,  i^uia  in  ilia 
tam  oonclaaio  qaam  prieniiaeie  iieces- 
sariie  sunt ;  in  probabiU  autam  argu- 
nentatione  eicnt  oonolnaia  at  proba- 
bilis  infertnr  ita  premisses  ut  pro- 
babilea  afFemntor"  (CnLcbanthorpe, 
Bk.».,  Cb.  1);  almost  the  words  witb 
wbioli  De  Morgan  diatingoiahes  be- 
tween logic  and  probability  in  a 
pMsage  already  cited  (see  Cb.  v.  §  3). 

f  erliaps  it  waa  a  development  of 
some  such  view  as  this  that  Leibnitz 
looked  forward  to.  "J'aiditpluBd'une 
foU  iiu'il  f  aodrait  une  nouyelle  espSce 
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syllogism  into  two  parts,  occupieil  respectively  with  the  'd« 
monstrative'  and  the  'probaWc'  syllogism.     To  the  latter 
■whole  book  is  devoted.     In  this  the  nature  and  consequence 
of  thirteen  different  'loci'  are  investigated,  though  it 
very  clear  in  what  eense  they  can  eveiy  one  ot'  them  be  re 
garded  as  being  'probable.' 

It  is  doubtless  true,  that  if  the  old  logicians  had  Leer^ 
in  possession  of  such  premises  as  modem  Probability  is  coK 
cemed  with,  and  had  adhered  to  their  own  way  of  treatiit; 
them,  they  would  have  had  to  place  them  amongst  such  loo 
and  thus  to  make  the  consideration  of  them  a  part  nf  theii 
Dialectic.  But  inasmuch  as  there  does  not  seem  to  have 
been  the  slightest  attempt  on  their  part  to  do  more  here 
than  recognize  tlie/oc(  of  the  premises  being  probable;  that 
is,  since  it  was  not  attempted  to  vieasiire  their  probabilitj 
and  that  of  the  conclusion,  I  cannot  but  regard  this  part  a 
Logic  as  having  no  relation  to  Probability  as  now  conceived 
It  seems  to  me  nothing  more  than  one  of  the  ways  {described 
at  the  commencement  of  this  chapter)  by  which  the  probleiB 
of  Modality  is  not  indeed  rejected,  but  practically  evaded. 

§  27.  As  Logic  is  not  the  only  science  which  is  directly 
and  prominently  occupied  with  questions  about  belief  and 
evidence,  so  the  difficulties  which  have  arisen  there  havt 
been  by  no  means  unknown  elsewhere.  In  respect  of  tht 
modals,  this  seems  to  have  been  manifestly  the  ca«e  ii 
Jurispmdence,  Some  remarks,  therefore,  may  be  coaveni' 
entiy  made  here  upon  this  application  of  the  subject,  tboi^l 
of  course  with  the  brevity  suitable  on  the  part  of  a  laymsi 
who  has  to  touch  upon  professional  topics. 

Recall  for  a  moment  what  are  the  essentials  of  modality 
These  I  understand  to  be  the  attempt  to  mark  off  from  ooi 
another,  without  any  resort  to  numerical  notation,  varyinj 
degrees  of  conviction  or  belief,  and  to  determine  the 
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quont  effect  of  premises,  thus  affected,  upon  our  conclusions. 
Moreover,  as  we  cannot  construct  or  retain  a  scale  of  any 
kind  without  employing  a  standard  from  and  by  which  to 
measure  it,  the  attainment  and  recognition  of  a  standard  of 
certainty,  or  of  one  of  the  other  degrees  of  conviction,  is  insepa- 
rably involved  in  the  same  enquiry.     In  this  sense  of  the 
term^  modal diflSculties  have  certainly  shown  themselves  in  the 
department  of  Law.    There  have  been  similar  attempts  here, 
encountered  by  similar  difficulties,  to  come  to  some  definite 
^S^eement  as  to  a  scale  of  arrangement  of  the  degrees  of  our 
assent.     It  is  of  course  much  more  practicable  to  secure  such 
^S^^ement  in  the  case  of  a  special  science,  confined  more  or 
l^sa  to  the  experts,  than  in  subjects  into  which  all  classes  of 
outsiders  have  almost  equal  right  of  entry.     The  range  of 
application  under  the  former  circumstances  is  narrower,  and 
the  professional  experts  have  traditions  amongst   them  by 
^bich  the  standards  may  be  retained  in  considerable  inte- 
P^ty.    It  does  not  appear,  however,  according  to   all   ac- 
^^nts,  as  if  any  very  striking  success  had  been  attained  in 
^is  direction  by  the  lawyers. 

§  28,     The  difficulty  in  its  scientific,  or  strictly  jurispru- 
dential shape,  seems  to  have  shown  itself  principally  in  the 
^tempt  to  arrange  legal  evidence  into  classes  in  respect  of  the 
<%ree  of  its  cogency.     This  was  the  case  in  the  Roman  law, 
And  in  some  of  the  continental  systems  of  jurisprudence  which 
took  their  rise  from  the  Roman  law.     **  The  direct  evidence 
of  80  many  witnesses  was  plena  probatio.    Then  came  minus 
plena  probatio,  then  semiplend  major  and  semipUnd  minor ; 
and  by  adding  together  a  certain  number  of  half-proofs — for 
ingtance,  by  the  production  of  a  tradesman's  account-books, 
jlus  bis  supplementary  oath — full  proof  might  be  made  out. 
It  was  ou  this  principle  that  torture  was  employed  to  ob- 
tain a  confessiQu*    The  confession  was  evidence  suppletory- 
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to  the  circumstances  which   were   held  to  justify  its   > 
ployment'." 

According  to  Bentham',  the  correspond  in  g  scale  in  the 
English  school  was: — Positive  proof,  Violent  presumption. 
Probable  presumption,  Light  or  Eash  presumption.  Though 
admitted  by  Blackstone  and  others,  I  understand  that  these 
divisions  are  not  at  all  generally  accepted  at  the  present 
day. 

§  29.  In  the  above  we  are  reminded  rather  of  modal 
syllogisms.  The  principal  practical  form  in  which  the  diffi- 
culty underlying  the  simple  modal  propositions  presents 
itself,  is  in  the  attempt  to  obtain  some  criterion  of  judicial 
certainty.  By  '  certainty '  here  we  mean,  of  course,  not  what 
the  metaphysicians  term  apodeictic',  for  that  can  seldom  or 
never  be  secured  in  practical  affairs,  but  such  a  degree  of 
conviction,  short  of  this,  as  every  reasonable  person  will  feel 
to  he  sufficient  for  all  his  wants.  Here  again,  one  would 
think,  the  quest  must  appear,  to  accurate  thinkers,  an  utterly 
hopeless  one  ;  an  effort  to  discover  natural  breaks  in  a  con- 
tinuous magnitude.  There  cannot  indeed  be  the  leaRt  doubt 
that,  amongst  limited  classes  of  keen  and  practised  intellects, 
a  standard  of  certainty,  as  of  everything  else,  might  be  re- 
tained and  handed  down  with  considerable  accuracy  :  this  is 
possible  in  matters  of  taste  and  opinion  where  personal  pecu- 
liarities of  judgment  are  far  more  liable  to  cause  disagreement 
and  confusion.  But  then  such  a  consensus  is  almost  entirely 
an  affair  of  tact  and  custom ;  whereas  wliat  is  wanted  in  the 


■  atephen'B  General  view  of  the 
Crivtinal  Laa  of  England,  p.  341. 

*  ItaiionaU  of  Judicial  Evidtnee; 
Bk.  1.  ch.  Ti. 

'  Though  tbia  ia  clnimed  by  some 
Eontirui  logiciuiB; — "Nie  dial  an 
einem  BQgebUohen  Yerbreoliei  die 


gesetzlichs  Strafe  ToUzogen  werden, 
bevor  er  nichi  Eelhat  doa  Veibreohen 
eingestanden.  Demi  vemi  aneh  alto 
ZeugTueae  nnd  die  Sbrigea  Anzeigen 
videc  ihn  wSren,  so  bleibt  duch  du 
Gegentlieil  immer  mogliob"  (Krog, 
DeakUhre,  g  131).. 
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case  in  question  is  some  criterion  to  which  the  comparatively 
uninitiated  may  be  able  to  appeal.  The  standard,  therefore, 
must  not  merely  be  retained  by  recollection,  but  be  generally 
recognizable  by  its  characteristics.  If  such  a  criterion  could 
be  secured,  its  importance  could  hardly  be  overrated.  But 
so  far  as  one  may  judge  from  the  speeches  of  counsel,  the 
charges  of  judges,  and  the  verdicts  of  juries,  nothing  really 
deserving  the  name  is  ever  attained. 

§30.  The  nearest  approach,  perhaps,  to  a  recognized 
standard  is  to  be  found  in  the  frequent  assurance  that  juries 
are  not  bound  to  convict  only  in  case  they  have  no  doubt  of 
the  guilt  of  the  accused ;  for  the  absolute  exclusion  of  all 
doubt,  the  utter  impossibility  of  suggesting  any  counter 
hypothesis  which  this  assumes,  is  unattainable  in  human 
affairs.  But,  it  is  frequently  said,  they  are  to  convict  if 
they  have  no  'reasonable  doubt,'  no  such  doubt,  that  is, 
as  would  be  *  a  hindrance  to  acting  in  the  important  affairs 
of  life/  As  a  caution  against  seeking  after  unattainable 
certainty,  such  advice  may  be  very  useful;  but  it  need 
hardly  be  remarked  that  the  certainty  upon  which  we  act  in 
the  important  affairs  of  life  is  no  fixed  standard,  but  varies 
exceedingly  according  to  the  nature  of  those  affairs.  The 
greater  the  reward  at  stake,  the  greater  the  risk  we  are 
prepared  to  run,  and  conversely.  Hardly  any  degree  of  cer- 
tainty can  exist,  upon  the  security  of  which  we  should  not  be 
prepared  to  act  under  appropriate  circumstances^ 


1*  jbi   Mr  0.  J.  Monro  pnts  it :  coroner's  jnxy  bring  in  a  verdict  a- 

**  Suppose  that  a  man  is  suspected  of  gainst  him ;  evidence  which  would 

mordering'  his  daughter.    Evidence  not  do  this  would  veiy  often  prevent 

ifhieh  would  not  oonviot  him  before  a  Chancery  judge  from  appointing 


ocdinaiy  jiuy  might  make  a  grand  the  man  guardian  to  a  ward  of  the 
jury  find  a  true  bin ;  evidence  which  court;  evidence  which  would  not 
vonld  not  do  this  might  make  a     affect  the  judge's-  n^nd  mighi  make 
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Some  writers  indeed  altogether  deny  that  any  standard, 
in  the  common  sense  of  the  word,  either  is,  or  ought  to  be, 
aimed  at  in  legal  proceedings.  For  instance,  Mr  J.  F. 
Stephen,  in  his  work  on  English  Criminal  Law',  after 
noticing  and  rejecting  such  standards  as  that  last  indi- 
cated, comes  to  the  conclusion  that  the  only  standard  recog- 
nized by  our  law  is  that  which  induces  juries  to  convict: — 
"What  is  judicial  proof?  That  which  being  permitted  by 
law  to  be  given  in  evidence,  induces  twelve  men,  chosen 
according  to  the  Jury  Act,  to  say  that,  liaving  heard  it,  their 
minds  arc  satisfied  of  the  truth  of  the  proposition  which  it 
affirms.  Tiiey  may  be  prejudiced,  they  may  be  timid,  they 
may  be  rash,  they  may  be  ignorant ;  but  the  oath,  the 
number,  and  the  property  qualification,  are  intended,  as  far 
as  possible,  to  neutralize  these  disadvantages,  and  answer 
precisely  to  the  conditions  imposed  upon  standai'ds  of  value 
or  length."  (p.  263.) 

To  admit  this  is  much  about  the  same  thingas  to  abandon 
Such  a  standard  as  unattainable.  Evidence  which  induces 
a  jury  to  convict  may  doubtless  be  a  standard  to  me  and 
others  of  what  we  ought  to  consider  'reasonably  certain,' 
provided  of  course  tiiat  the  various  juries  are  tolerably  uni- 
form in  their  conclusions.     But  it  clearly  cannot  be  proposed 


a  faOisr  think  twice  on  Us  denth. 
li[d  berore  lie  appointad  the  man 
gaardian  to  kis  dangbter." 

'  The  portions  of  tliia  work  uliioh 
treat  of  the  nature  ol  proof  Id  gene- 
ral, and  of  judicial  proof  in  particu- 
lar, are  veil  wurth  reading  by  every 
logical  Btuilent.  It  appears  to  me, 
liowever,  that  tha  author  goes  much 
too  far  in  tiie  ilireation  of  regarding 
proof  08  Bnbjeative,  that  ia  oa  nh&t 


dan  aatlHr;  people,  rnther  than  aa 
vliat  ihould  eatiiSj  them.  He  oom- 
parea  the  legl^ilutive  standard  of  cer- 
tainty with  that  of  value ;  tlii:^  latter 
is  declared  to  he  a  certain  woi^t  of 
gold,  irrespective  of  tba  rwity  <r 
oommonness  of  that  matdl.  So  with 
certainty;  if  people  grow  more  credit- 
luiiB  the  intrinaic  Tttlno  of  the  stvul- 
ard  will  vary. 
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as   St.  standard  to  the  juries  themselves ;  if  tLefr  decisions  are 
to    Vxs  consistent  and  uniform,  they  want  some  external  indi- 
ca-tiou  to  guide  them.     When  a  man  hi  asking,  Hotv  certaia^l 
oiiglit  I  to  fee!?   to  give  such  an  answer  as  tlie  ahove  i^^^ 
aiirely,  merely  telling  Lim   that  he  is  to  be  as  certain  as     " 
lio     is.     If,  indeed,  juries  coaiposed  a  close  profession,  they 
Ittiglit,  as  was  said  above,  retaia  a  traditional  standard.     But 
being,  as  they  are,  a  selection  fram  the  ordinary  lay  public, 
ttk<iir  own  decisions  in  the  past   can  hardly  be  held  up  to 
ttiem  as  a  direction  what  they  are  to  do  in  future. 
B  §  31.     It  would  appear  therefore  that  we  may  fairly  say 

^Kfna.t  the  English  law,  at  any  rate,  definitely  rejects  the  main 
^Bpto»umption  upon  which  the  logical  doctrine  of  modality  and 
^^  its  legal  counterpart  are  based  i  the  assumption,  namely,  that 
r  oifferent  grades  of  conviction  can  be  marked  off  from  one 
^_  another  with  sufficient  accuracy  for  ua  to  be  able  to  refer 
^^^indiviilual  cases  to  their  corresponding  classes.  And  that 
^^^B"Cith  regard  to  the  collateral  question  of  fising  a  standard  of 
^^^V  OWt^ty,  it  will  go  no  further  than  pronouncing,  or  imply- 
^^K  Uig,  that  we  are  to  he  content  with  nothing  short  of,  but^J 
^H     Iteed  not  go  beyond, '  reasonable  certainty,'  ^| 

^^B        This  is  a  statement  of  the   standard,  with   which  the  ^^ 
^^^1  logician  and   scieutiSc  man  can  easily  quarrel  ;    and  they 
^^^H   nay  with  much  reason  maintain  that  it  has  uot  the  slightest 
^^^H  daim  to  accuracy,  even  if  it  have  one  to  strict  intelligibility. 
^^^1  if  a  man  wishes  to  know  whether  his  present  degree  of  cer- 
^^^1  teinty  is  reasonable,  whither   is   lie   to   appeal  ?     He   can 
^^^P  Scarcely  compare  his  mental  state  with  that  which  is  ex- 
^^Vperienced   in   'the   important  affairs   of  life,'  for  these,  as-^l 
^^H  already  remarked,  would   indicate  no  fixed  value.     At  th»^| 
^^H-KUne  time,  one  cannot  suppose  that  such  an  expression  is    ■ 
^^Hdestitute  of  all  signification.     People  would  not  continue  to 
^^■we  language,  especially  in  matters  of  paramount  importanoa 
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and  iatataH.  vithnt  ngmm^  ■■■iltii^  ly  it.     We  : 
dfxnn  theR&Ke  lo  cODdads  tfcak  'n  ■■will Ji   eateintj'  da^^ 
IB  ft  mde  «Drt  v€  "mwf  icpiatat  *  badHka]  standud  ^ 
vhidk  it  i«  attempted  to  adbefci    At  mlteaiy  rranarked,  tl>^ 
ii  pexfecU  J  practicable  in  the  case  of  mbj  class  of  professioS'' 
men,  aikd  tfajerefbre  not  altogetlieff  taqioaaible  in  tbe  case 
those  wbo  are  oAcn  aitd  dose^  fanx^t  iato  oooDectioD  w*' 
Bath  a  clas&    Though  it  is  hard  to  belicTe  that  aay  SM^ 
ezprc^oBB,  irh«i  used  for  purposes  of  ordinary  life,  att^^ 
at  all  Dear  eaoogh  to  any  eoDventional  standaid  to  be 
discasaion ;  yet  in  the  ^pedal  case  of  a  jnrj,  acting  und  ' 
the  direct  inflaence  of  a  judge,  it  seems  rery  po^ible  tfa^ 
their  deliberate  assertion  that   they  are  '  fully  conrincec^ 
may  reach  more  nearly  to  a  tolerably  fixed  standard  tlub«' 
ordiaarj  outsiders  would  at  first  think  likely. 

§  32.  Are  there  then  any  means  by  which  ire  coul^ 
aacert^D  what  this  standard  is ;  in  other  words,  by  which  w^ 
could  determine  what  is  the  real  worth,  in  respect  of  accu- 
racy, of  this  'reasonable  certainty'  which  the  juries  are  sup- 
posed to  secure  ?  In  the  absence  of  authoritative  declan^ 
tions  upon  the  subject,  the  stuileut  of  Logic  and  Probability 
would  naturally  resort  to  two  means,  with  a  momentary 
notice  of  which  we  will  conclude  this  enquiry.  In  the 
first  place  he  might  appeal  to  direct  statistics,  as  follows. 
Juries  convict  upon  reasonable  certmnty;  but  (we  might 
say,  'therefore')  they  sometimes  go  wi-ong,  and  their  ver- 
dicts have  to  be  set  aside.  In  what  proportion  of  cases 
are  their  decisions  reversed  upon  legitimate  authority  i  If 
this  question  could  be  answered,  we  should  at  once  have  a 
superior  limit  beyond  which  their  certainty  is  found  by  ex- 
perience not  to  Ite  capable  of  being  carried ;  assuming  of 
course  that  the  authority  which  corrects  them  is  itself  above 
suspicion  of  tailure,     It  ia  not  to  be  supposed  that  this 
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pra43tically  be  done,  but^  if  it  could,  we  should  be  in  the  way 
of  knowing  what  sort  of  a  criterion  of  truth  was  afforded  by 
the  assurance  of  the  jury  that  they  were  satisfied  in  their 
niinds  of  the  truth  of  their  verdict ;  that  is,  we  should  have  an 
uidication  of  their  standard  of  legal  certainty. 

A  scarcely  more  hopeful  means  would  be  found  in  a 
reference  to  certain  cases  of  l^al  'presumptions.'     A  'con- 
clusive presumption'  is  defined  as  follows  : — "Conclusive,  or 
*s   they  are  elsewhere  termed  imperative  or  absolute  pre- 
sumptions of  law,  are  rules  determining  the  quantity  of  evi- 
dence requisite  for  the  support  of  any  particular  averment 
^ixich  is  not  permitted  to  be  overcome  by  any  proof  that  the 
^^t  is  otherwise \"    A  large  number  of  such  presumptions 
^^^  be  found  described  in  the  text-books,  but  they  seem  to 
^^fVr  to  matters  far  too  vague,  for  the  most  part,  to  admit  of 
f^^  reduction  to  statistical  frequency  of  occurrence.     It  is 
"^^eed  maintained  that  any  assignment  of  degree  of  Proba- 
*>Xlxty  is  not  their  present  object,  but  that  they  are  simply 
^^ant  to  exclude  the  troublesome  delays  that  would  ensue 
^    everything  were  considered  open  to  doubt  and  question, 
*toreover,  even  if  they  did  assign  a  degree  of  certainty  this 
'^oxJd  rather  be  an  indication  of  what  legislators  or  judges 
bought  reasonable  than  what  was  so  considered  by  the 
juries  themselves. 

There  are  indeed  presumptions  as  to  the  time  after  which 
A  man,  if  not  heard  of,  is  supposed  to  be  dead  (capable  of 
disproof,  of  course,  by  his  reappearance).  If  this  time  varied 
with  the  age  of  the  man  in  question,  we  should  at  once  have 
some  such  standard  as  we  desire,  for  a  reference  to  the  Life 
tables  would  fix  his  probable  duration  of  life,  and  so  determine 
indirectly  the  measure  of  probability  which  satisfied  the  law. 

'  Taylor  on  ETidenoe :   the  latter  part  of  the  extract  does  not  seem 
fny  dear. 
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;  the  period  chosen  is  entirely 


But  this  ia  not  the  case ; 

spective  of  age.  The  nearest  case  in  point  {and  that  scarcel;^' 
amounts  to  anything)  which  I  have  been  able  to  ascertain  l  -^ 
that  of  the  age  after  which  it  has  been  presumed  that  ^^ 
woman  was  incapable  of  bearing  children.  This  was  the  ag^^ 
of  53.  The  odds  against  such  an  event  are,  if  Quetelet'  anit— - 
his  authorities  are  to  be  trusted,  roughly  speaking,  about^ 
5000  to  1;  that  is  to  say,  such  an  event  does  not  occur  abovcs^ 
once  in  that  number  of  times. 

It  need  not  be  remarked  that  any  such  clues  as  these  to 
the  measure  of  judicial  certainty  are  far  too  slight  to  be  of 
any  real  value.  They  only  deserve  passing  notice  as  a  poa- 
aible  logical  solution  of  the  problem  in  question,  or  rather  as 
an  indication  of  the  mode  in  which,  iu  theory,  such  a  solutioo 
would  have  to  be  sought,  were  the  English  law,  on  these 
subjects,  a  perfectly  confiistent  scheme  of  scientific  evidence. 
This  is  the  mode  in  which  one  would,  under  those  circum-  i 
stances,  attempt  to  extract  from  its  proceedings  an  admission 
of  the  esact  measure  of  that  standard  of  certainty  which  it 
adopted,  but  which  it  deolined  openly  to  enunciate. 


1  Fhi/sique  Soeiale,  Vol.  i.  p,  181.  ab&noe  Bgainat   the    i 

I  go  hf  his  figures,  not  his  diagrBin,  snoh  ajx  event  thou  tlie  figmee  vsr- 

vliioh  obviouid;  TepresontB  a  mncli  m&t,  i 

BuoHtiT,  in  fuel   ubaurdl^  Bmoltvi, 


CHAPTER    XIII. 

T&E  METHOD  OF  LEAST  SQUARES;  OR  THE  NATURE  OP 
THE  ADVANTAGE,  IN  THE  CASE  OF  DISCORDANT  RE- 
SULTS, OF  TAKING  THEIR  MEAN. 

%  1.    In  a  former  chapter  (ch.  il.  §§  3—10)  we  entered  into 

?^ine  discussion  upon  the  way  in  which  erroneous  results,  or 

those  which  by  a  more  or  less  justifiable  analogy  might  be 

termed  erroneous,  are  almost  invariably  found  to  group  them* 

Belves  ultimately  about  a  mean.     It  was  pointed  out  also, 

that  there  was  a  consilience  of  specific  experience  and  direct 

reasoning  to  justify,  to  a  very  considerable  extent,  the  com* 

mon  assumption  that  there  is  but  one  such  way  or  law  of 

grouping,  known  as  'the  Law  of  Error,'  or  more  precisely 

'  the  Exponential  Law  of  En'or/  prevailing  in  all  the  various 

cases  of  the  kind  which  come  under  our  notice.     It  was  at 

the  same  time  mentioned  that  a  third  form  of  proof  might  be 

sought  in  the  fact  that  one  method  of  treating  these  errors 

(when  we  wish  to  elicit  the  truth  out  of  them,  in  the  way  to 

be  immediately  explained),  viz.  that  known  as  the  Method  of 

Least  Squares,  is  employed,  and  satisfactorily  employed,  in  all 

cases  alike.     This  fact,  it  might  be  urged,  would  involve  as  a 

consequence,  that  theire  could  be  but  one  law  of  grouping  in 

the  phenomena  which  could  thus  be  treated  by  one  method, 

for  different  laws  of  grouping  would  demand  different  me^ 

thods  of  treatment    This  is  the  main  point  which  we  have 

HOW  tp  examine 
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In  the  courae  of  tliis  discussion  I  purposely  use  a  varie"^*^- 
of  terms  to  express  the  elements  which  thus  group  themselv^^^ 
about  a  mean;  calling  them  sometimes  errors,  sometimes  o^^^ 
servations,  and  so  on.  Instrumental  errors  are,  no  doubt,  oc^^^ 
of  the  most  important  classes  of  these  elements,  and  in  thei-  "*** 
case,  of  course, '  error'  is  a  perfectly  appropriate  term  to  en::^:^ 
ploy.  But  the  render  must  bear  in  mind  {as  has  alread  ^^ 
repeatedly  been  pointed  out)  that  the  principle  in  accordanc"^-' 
with  which  things  thus  group  themselves  about  a  mean  is  it  ' 
reality  widely  extensive  in  its  application.  In  fact,  we  ma;^ 
lay  it  down  aa  a  general  rule  that  almost  any  kind  of  effort " 
directed  to  a  single  aim,  and  thwarted  by  the  requisite  num--  - 
her  of  appropriate  obstacles,  will  furnish  similar  phenomena—* 
Indeed  the  principle  is  wider  even  than  this,  for,  as  wa^^ 
shown,  there  are  many  similar  classes  of  cases  presented  iit^ 
nature,  {of  which  the  heights  of  a  tolerably  hoinogeneouB-"^ 
group  of  men  are  a  familiar  instance,)  in  reference  to  which 
we  cannot  with  propriety  apeak  of  efforts,  or  aims,  or  conse- 
quently, in  strict  propriety,  of  errors. 

§  2.  In  the  investigations  of  the  former  chapters  wa 
were  supposed  to  have  the  complete  series  (of  obaervationa 
or  whatever  else  they  might  he)  given  to  us  as  a  whole, 
either  actually  or  potentially;  so  that  from  these  complete 
data  we  were  able  to  select  any  individual  elements  or  groups 
of  elements  at  pleasure.  By  speaking  of  it  as  actually  given, 
we  mean  that  statistics  will  furnish,  not  necessarily  the  whole 
of  it,  but  at  any  rate  as  large  a  portion  of  it  as  is  needed  for 
our  purposes.  By  speaking  of  it  as  potentially  given,  we 
mean  either  that  from  a  small  observed  portion  of  it  the  re- 
mainder may  be  inductively  inferred,  or,  more  frequently, 
that  we  are  in  possession  of  the  law  in  accordance  with  which 
it  is  produced,  thus  getting  the  whole  of  it  given  in  erabrya 
At  any  rate,  we  are  supposed,  in  one  way  or  another,  to  have 
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tile  -whole  aeries  within  our  reach,  in  the  sense  that  we  may 
Knofr  for  certain  with  what  relative  degree  of  frequency  any 
P&TticuIar  amount  of  error  will  tend  in  the  long  nm  to 
Occur. 

We  have  now  to  piit  ourselves  into  a  very  different  po- 
sition, what  might  be  termed  the  converse  position.     We  are 
'^O'W  to  suppose  that  some  limited  number  of  these  errors 
(otae  or  more,  however  many  it  may  be)  is  set  before  us,  and 
"■^at  we  have  no  other  clue  given  to  ns,  except  what  may  be 
^*cited  out  of  them,  as  to  the  particular  series  of  which  they 
'^«-in  a  part.     They  are   simply  given  to   us   as  so   many 
^*~rors,'  and  we  are  asked  to  draw  the  soundest  conclusion, 
"^    rather  to  make  the  best  conjecture  we  can.  as"  to  the  po- 
rtion or  magnitude  of  that  mean  from  which  they  may  be 
'^ifiposed  to  be  straying.     In  other  words,  since  this  mean  is 
"le  'true'  result,  it  is  desired  to  know  how  we  may  best  treat 
"*e  given  errors  so  as  to  elicit  the  truth  out  of  them.     Of 
^Urse  if  we  could  observe  enough  of  them  they  would  in 
Mttie  begin  to  betray  their  mean  pretty  decisively,- but  we  are 
Peking  for  some  hints  for  their  management  when  they  are 
Btill  comparatively  few  in  number. 

§  3.  Take  the  familiar  example  given  by  Herschel,  of  a 
man  firing  at  a  mark  with  a  piatol.  First,  suppose  that  we 
kDow  tlie  point  at  which  he  aims.  Given  this  fact,  and  sup- 
plementing it  with  our  general  knowledge  of  the  Law  of 
Error',  we  can  readily  infer  the  ultimate  appearance  of  the 


■  In  atrictneaa,  1 
ledge  complete,  we  want  Eometbing 
more  specific  thou  this.  The  espe. 
usntial  curve  ia  ratber  a  clasi  of 
ewea  (to  speeik  matliematiou}];  il 
involTea  one  dispoeftlile  oouatant), 
Hid  to  choose  lie  appropriate  oueont 
ol  tLeae  vve  ought  to  have  Bome  iu- 


formation  about  the  (inelit;  oF  the 
sliooting.  A  good  marksman,  and  a 
bat!  one,  will  botli  involmitatily  scatter 
their  shots  according  to  the  same 
general  ian;  but  the  diminution  ol 
density,  in  receding  from  tlie  centre, 
will,  tbongli  thus  obeying  tlie  same 
law,  actuall;  take  place  in  one  case 
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target  at  which  he  has  been  practising,  that  is,  the  cotnpi 
tive  density  of  his  shot-marks  about  the  centre  and  elsewbj 
If  asked  to  represent  this  density  by  shading  the  target,  j 
only  should  we  know  that  we  must  put  the  blackest  Bp< 
the  centre,  but  we  should  know  also  how  rapidly  the  » 
was  to  lessen  as  we  receded  further  from  the  centre, 
the  position,  in  respect  of  our  knowledge,  assumed  in  \ 
first  paragraph  of  the  last  section. 

But  now  suppose  that  the  spot  which  marks  tte  c 
were  wiped  out,  so  that  we  saw  nothing  but  a  bare  t 
spotted  with  his   shot-holes,   and  we  were   asked  to  f 
where  the  centre  had  been  t     If  one  hole  only  were  shCH 
.common  sense  would  suggest  our  assuming  (of  course  1 
precariously)  that  that  was  the  centre.    If  two,  common  s 
would  suggest  our  taking  the  mid-point  between  them, 
if  three  were  given,  common  sense  would  be  at  a  los 
would  suggest  taking  some  intermediate  point,  but  wol 
have  no  rule  by  which  to  decide  more  exactly.     This  is  1 
position,  in  respect  of  our  knowledge,  assumed  in  the  s 


§  i.  The  Method  of  Least.  Squares'  is  a  general  i 
telling  us  how  to  proceed  in  the  above,  and  in  far  i 
complicated  cases.  It  has  given  rise  to  the  profoi 
mathematical  investigations,  into  which,  it  need  not  bej 
maj-ked,  I  have  neither  the  power  nor  the  wish  to  < 
here.  But  it  is  hoped  that,  by  the  consideration  of  e 
examples,  the  logical  principles  upon  which  it  rests  k 
so  far  explained  that  the  general  reader  shall  clearly  um 


with    greater    speed    tbaa   In    the  giving  the  arithmetical  d 

other.  qniintities  in  question;  hut  I  1 

1  In  Bach  simple  eases  a9  we  are  preferreil  to  speak  of  it  by  its  weB-   ' 

mosOy  occnpied  with  in  this  ohaptyr  known  natna. 
this  method  redaiies  iteelf  to  merely 
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stand  why  (tiiat  is,  in  what  sense  and  to  what  degree)  the 
first  two  conclusions  of  common  sense  may  be  justified,  and 
how  we  are  to  proceed  in  the  third  and  other  cases, 

I  will  briefly  state  the  conclusions  to  which  we  shall  be 
led,  and  then  proceed  to  explain  and  justify  them. 

(1)  In  the  first  place,  no  method  of  treating  the  errors 
can  be  expected  to  give  us  the  true  result  accurately,  except 
Ijy  a  lucky  accident. 

(2)  Secondly,  almost  any  method  of  treating  them  (any 
regular  and  symmetrical  method,  that  is,  suhject  to  certain 
restrictions  and  explanations  to  be  mentioned  presently)  will 
give  us  the  truth  iu  the  long  run ;  that  is,  it  will  tend  to 
approximate  indefinitely  towards  the  truth,  as  the  number  of 
Buch  errors  is  indefinitely  multiplied. 

(3)  Thirdly,  as  a  consequence  of  the  foregoing,  the  only 
prerogative  of  one  method  over  another  must  consist  in  the 
speed  with  which  it  approximates  towards  the  truth.  That 
is,  if  we  make  a  good  use  of  our  observations  we  shall  sooner 
get  within  any  desired  degree  of  the  truth  than  if  we  make  a 
tad  use  of  them. 

§  5.  (1)  The  first  of  the  above  statements  will  need 
but  little  explanation,  and  no  justification,  to  any  one  who 
lias  grasped  the  principles  of  Probability ;  for  it  is  character- 
istic of  that  science  that  no  certain  reliance  can  be  placed 
upon  the  individual  results  obtained.  Let  us  take  an  ex- 
ample to  illustrate  this.  Suppose  that  by  any  kind  of  effort, 
'  whether  of  measurement  or  otherwise,  we  were  endeavouring 
to  obtain  the  point  0  along  the  line  D'OD.  We  seldom  or 
never  hit  it  exactly',  but  are  sometimes  as  much  wrong  in 

>  The  mathematicmii  will  of  ODnrBS  uty  BsaigcablQ  magmtnde,  tbeolianca 

■ndersUnd  ivbat  ia  meant  b;  'bit-  of  lighting  on  it  will  be  ameU  in  tbe 

ting  it  esactl;.'    In  strictneaa,  il  a  same  degree;  that  is,  there  will  ba  no 

point  is  to  be  regarded  aa  less  than  finite  chance  of  doing  so.    We  must 

V.  22 
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one  direction  as  D,  sometimes  as  mueli  so  in  the  other  J 
D';  sometimes  we  get  as  near  as  ZJ  or  B' ;  occasionailjr,  1 
a  lucky  hit,  get  it  exactly^  and  so  on.  If  we  wish  to  1 
present  the  comparative  frequency  with  which  an  error  jj 
any  given  magnitude  occurs,  we  adopt  the  usual  plai 
drawing  ordinates  BQ,  CR,  DS,  to  stand  for  these  rela 
frequencies.  ^  BQ  represent  the  number  of  times  t 
erroneous  result  B  is  obtained,  CR  represents  that  of  i 
error  0(7,andso  on.  Hence  the  curve  Q'PQRS{yi^&i6vex% 
nature  may  be)  represents  the  'law  of  frequency'  of  error  i 
the  case  in  question.  With  regard  to  the  nature  of  this 
curve,  no  further  assumptions  are  made  than  what  are  con- 
tained in  the  two  conditions,  (1)  that  there  is  no  bias  in  the 
errors,  that  is,  that  they  occur  with  equal  frequency  and 
magnitude  in  one  direction  as  in  the  other,  and  (2)  that 
great  errors  are  less  frequent  than  small  ones.  The  former 
condition  is  expressed  in  Probability  by  saying  that  equal  posi- 
tive and  negative  errors  are  equally  hkely,  and  is  illustrated 
eertain  very  small  distoncej 


either  regard  the  '  point '  C  as  a  very 
Bmall  length,  or  bIbb  coDsidBr  that  it 
is  attained  'exactl;'  irhen  we  get 


Qfit 
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graphically  in  the  fact,  that  tlic  curve  in  the  figur6  ia  divided 
into  two  equal  Bymmetrical  parts  by  the  line  OP,  The 
second  is  of  course  the  familiar  feature  of  most  sncli  attempts 
at  an  aim,  and  is  illustrated  in  the  fact  that  the  curve,  as  it 
recedes  from  PO,  tends  to  approach  nearer  to  OD. 

§  6.  Now  since  the  particular  errors  B,  C,  D,  &c.  which 
have  been  set  before  us,  are  supposed  to  have  been  given  at 
random  out  of  the  indefinitely  extensive  succession  to  which 
tliey  belong,  it  is  clear  that  there  is  nothing  to  prescribe  the 
order  in  which  they  will  occur.  Hence  it  is  exceedingly  un- 
likely that,  when  we  take  in  succession  batches  of  two  or 
more,  they  should  just  happen  to  fit  in  so  precisely,  as  to 
balance  each  other's  excess  and  defect.  Of  course  they  may 
do  so :  if  it  were  anyhow  predetermined  that  they  should 
come  out  in  equal  and  opposite  pairs,  first  B  and  B  for  in- 
stance, then  C  and  C,  and  so  on,  the  middle  point  between 
each  pair  would  always  precisely  hit  that  ultimate  mean 
towards  which  we  are  painfully  and  doubtfully  striving. 
Equally  might  this  have  been  arranged  with  three  or  more 
such  errors.  If  anything  of  this  kind  were  really  found  to 
occur,  the  work  of  observation  would  indeed  be  rendered 
simple  and  accurate.  But  it  need  not  be  remarked  that 
such  happy  adjustments  as  these  are  a  mark  either  of  design 
or  else  of  occasional  luck,  and  the  slightest  knowledge  of  the 
Theory  of  Combinations  will  remind  us  how  exceptionally 
mere  luck  can  be  expected  to  furnish  them. 

The  consequence  of  this  absence  of  any  such  fixed  order 
or  arrangement  in  the  occurrence  of  the  successive  errora  is 
obvious.  It  follows  that  the  precaution  of  not  trusting  to  a 
single  observation,  but  waiting  for  several  for  the  sake  of 
better  security,  great  as  we  shall  soon  see  its  advantages  to 
be  in  the  long  run,  may  nevertheless  in  individual  cases 
tappf;n  to  do  mischief.     Suppose   that  we  had   led  ofif  by 

22—2 
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obtaining  S,  we  Bbaiild  as  it  happens  have  got  a 

result;  but,  wishing  to   make  matters   more  sure,  we  1 
again  ami  get  D,  say,  the  mid-point  between  which  i 
is  further  from  the  truth  than  B  was.     Hence  in  this  C 
it  would  have  turned  out  that  our  extra  precaution  was  woi 
than  wasted ;  we  should  have  gone  fiirther  and  fared  i 
Thia  is  of  course  unavoidable,   for  it  springs  out  of 
essential   characteristic  of  the  subject,  the  uncertainty  i 
irregularity  of  the  phenomena  in  detail.     This  uncertaini 
therefore,  being  inherent  in  the  errors  themselves,  exists  |i 
dependently  of  the  number  of  them  which  we   take  i 
account,  and  of  the  particular  method  we  adopt  in  treatii 
them ;   that  is,   it   cannot   anyhow  be   entirely  got  rid  i 
though  by  appropriate  methods  (as  will  presently  be  show: 
it  can  be  diminished.     Hence  it  is  clear  that  no  method  % 
treating  these  errors  can  possibly  insure  accuracy  in  detfi 
Though  we  are  likely  to  be  better  off  with  two  results  t 
with  merely  one,  it  is  quite  possible  that  even  with  the  1 
of  many  we  may  be  worse  off. 

§  7.     (2)     The   second  proposition  is  closely  ( 
with  the  first.     Each  of  the  members  of  any  group  select 
out  of  the  indefinite  succefision  of  errors   having  the  t 
racteristicB  distinctive  of  Probability,  almost  any  result  < 
rived  from  such  a  group  will  exhibit  the  same  characterista 
essentially  unaltered.     All  that  we  really  do  ia  to  keep  4 
reducing  each  plurality  of  uncertain  single  elements  to  i 
uncertain  unity.     Two  or  more  '  errors'  were  given  to  us  \ 
observation.     We  take  these,  treat  them  according  to  t 
best  process  we  can  (the  nature  of  some  of  these  proces 
will  be  described  presently),  and  substitute  for  them  a  sinj 
result ;  this  fiingle  derivative  result,  or  '  reduced  obsen-a' 
as  it  ia  sometimes  termed,  being  still,  let  it  he  rememhf 
an  'error.'     It  cannot  be  divested,  as  we  have  already  s! 


'.  8,]        The  Advaiitatje  of  taking  a  Mean, 


Sil 


f 

^^Hpts  inherent  character  of  individual  irregularity ;  but,  ou 
PVm  other  hand,  it  still  retains,  with  some  gain,  its  character 
of  ultimate  regularity.  A  combination  of  two  or  mure  errors 
in  fact  can  scarcely  fail,  by  any  method  of  treatment,  iii 
giving  us  a  new  error  of  the  same  general  character  aa  the 
elements  from  which  it  was  obtained. 

For  instance,  the  two  main  features  of  the  regularity 
were  (1)  ultimate  symmetry  about  the  central  or  true  result, 
and  (2)  increasing  relative  frequency  aa  this  centre  was  ap- 
proached. A  very  little  observation  will  show  that  both  of 
'  these  are  retained.  With  regard  to  the  symmetry;  it  is 
clear  that,  since  in  the  case  of  the  original  errors,  equal  but 
'  opposite  ones  were  on  the  average  equally  frequent,  to  every 
I  such  set  as  (say)  B,  G,  D,  there  will  correspond  a  precisely 
siraiiar  set  B',  C,  D'.  If,  therefore,  we  apply  any  rule,  no 
I  matter  what,  to  obtain  some  intermediate  position  from  each 
of  these  sets,  the  results  so  obtained  cannot  fail  to  be  equally 
distant  from  this  mean,  that  is,  they  will  in  the  long  run  be 
symmetrically  situated.  The  two  sef«  of  positions  B,  G,  D 
and  jy,  C,  D'  differ  in  no  respect  whatever  from  one  another, 
except  in  the  fact  that  they  are  situated  on  opposite  sides  of 
the  centre.  Treat  the  two  sets  therefore  according  to  the 
same  rule,  and  the  results  derived  from  them  will  also  differ 
in  no  other  respect  than  this.  We  do  not  indeed  know  where 
ihia  centre  is,  but  this  does  not  affect  the  fact  of  the  sym- 
metrical arrangement  with  respect  to  it.  The  other  charac- 
teristic, of  increasing  frequency  as  the  mean  is  approached, 
will  better  be  deferred  for  a  few  minutes,  but  the  reader  will 
not  find  it  difficult  to  believe  that  just  as  the  original  ele- 
ments betrayed  this  characteristic,  so  do  our  derived  results, 
and  in  fact  {on  which  the  whole  value  of  such  methods  de- 
pends) with  increasing  rapidity. 

§  8,     In   the   above   reasoning  we   are   merely  taking 


flji  Sfte  Advantape  of  tainn^  a  Mean.    ^s^^^H 

accountof  the  points  5,  Ci>;  S,0,I)'\  and  tbe  fact  of  tl^H 

being  aytaraetrically  situated  relative  to  the  unknown  ce^^f 
0 ;  we  then  say  that  the  points  given  as  derivative  or  ^^H 
duced'  positions  will  also  be  symmetrically  situated,  ^^| 
course  if,  instead  of  taking  these  points  merely,  we  ^^| 
taken  their  distances  from  »ome  point  X,  it  would  no  loi^^B 
hold  true  that  these  tnagnihides  XB,  XG,  XD  and  Xff,  S^M 
Xiy,  would,  like  the  positions  B,  C,  D,  B',  C,  2/,  when  siwS 
larly  treated,  yield  results  symmetrically  situated  about  0-  I 
But  it  ia  not  as  magnitudes  that  they  are  to  be  rcgarJai'  I 
If  X  is  an  origin  arbitrarily  chosen  by  ua,  we  ought  W  1 
confine  our  calculations  (as  ia  here  done)  to  the  positions  o*  I 
B,  C,  D,  &c.  relatively  to  one  another.  If,  on  the  other  haO*  I 
X  ia  given  in  nature,  that  is,  if  the  distances  XB,  XG,  X*^' 
&c  are  actual  magnitudes  of  apace  or  time,  it  could  har^lj 
be  the  case  (for  reasons  which  need  not  here  be  dwelt  upo*^' 
that  our  original  supposition  as  to  the  symmetrical  arrang^^ 
ment  of  the  points  B,  C,  D,  &c  about  0,  should  have  bee^ 
correct.  In  so  far,  therefore,  as  this  supposition  holds  i^ 
reference  to  the  original  elements,  in  so  far  also  will  it  YtfAiS^ 
in  reference  to  the  derivative  elements,  which  is  the  points 
of  the  argument  above. 

§  9,  This  will  perhaps  be  better  seen  if  we  recur  again 
for  a  moment  to  our  former  illustration  of  the  target.  First, 
suppose  the  man  to  have  fired  a  great  many  shota  aimed  at 
the  centre;  we  know  well  enough  the  general  appearance 
which  will  be  presented.  But  now  suppose  that  a  sxa$iX 
number  only  of  these  shots,  say  three,  are  shown  us,  the  re- 
maining shots  and  the  centre  at  which  they  were  aimed 
being  hidden  from  us.  This  is  what  may  bo  called  the  in- 
verse position,  to  guide  us  in  which  such  a  method  as  that 
of  Least  Squares  ia  designed.  We  take  those  three,  mak«> 
the  best  conjecture  we  can  (by  the  help  of  any  one  of  a  nutu^- 
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ber  of  differeot  rules  which  might  be  suggested)  as  to  the 
position  of  the  unseen  centre ;  and  then  we  continue  to 
repeat  this  process  again  and  again.  .The  collection  and  ar- 
rangement of  these  conjectural  positions  of  the  centre  will 
represent  our  series  of  derived  or  reduced  results.  It  is  as- 
serted that  their  general  arrangement  will  resemble  that  of 
the  original  shot-marks,  being  symmetrically  aggregated,  and 
wilii  growing  frequency,  about  the  centre. 

§  10.     I  particularly  desire  to  itisist  upon  the  fact  that 

by  thus  combining  our  errors  into  groups  of  two  or  more, 

and  then  by  some  process  reducing  each  such  group  to  a 

.     single  error,  we  simply  get  a  new  series  of  errors  of  precisely 

!     the  same  general  type  as  the  old  series,  with  at  most  a 

'.    somewhat  different  'law  of  facility,'  because  any  other  view 

seems  opposed  to  the  fundamental  principles  of  the  science 

tf  Probability. 

If  it  be  objected*  that  in  practice  we  should  nfevqr  treat 
these  groups  thus  separately,  but  should  prefer  to  wait  till 
^e  had  come  to  an  end  of  them  so  as  to  combine  all  our  se- 
ps^te  elements  into  a  single  group,  and  that  therefore  there 
vould  be  no  opening  for  a  series  of  the  groups,  I  should  refer 
to  the  arguments  in  a  former  chapter  (Ch.  v.  §§  19 — 24). 
The  series  with  which  Probability  is  concerned  need  not  be 
wtnal,  they  may  be  potential  merely,  owing  to  one  or  a  few 
L      only  of  the  elements  with  which  they  are  concerned  being 
f      presented  in  actual  experience,  but  our  inferences  still  rest 
[      upon  and  assume  an  indefinite  succession.     However,  this 
proviso  is  not  wanted  here.    Whatever  number  of  observa- 
tions we  may  thus  have  taken,  and  reduced  to  one,  there  is 
no  finality  about  the  result  so  obtained.    I  may  take  up  the 

1  Ab  it  Yerj  fairlj  maj.  ^or  in-  cannot  be  added  to.  But»  as  explained 
stanee,  the  group  of  observations  abbye,  this  does  not  touch  the  logical 
Ukan,  in  the  last  Transit  of  Venus     question* 
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instrumeDt  again,  or  somebody  else  may  do  so,  and  cany  on 
the  same  process,  and  thus  obtain  more  terms  of  the  series, 
and  so  on  indefinitely.  This  is  aa  invariabie  postulate  in 
Probability.  If  I  toss  a  penny  ten  times,  I  may  determine 
then  to  have  done  with  it  for  ever,  but  this  set  of  tosses  is 
just  as  much  an  individual  belonging  to  an  indefinitely  nu- 
merous succession  as  any  single  toss  could  be.  When  we 
talk  of  the  probability  of  such  and  such  a  result  in  the  ten 
tosses,  we  mean  to  refer  to  such  a  sncceBsion. 

§  11.  (3)  But  although  the  general  type  of  the  new- 
arrangement  (the  arrangement,  that  is,  of  the  resultant 
errors  or  reduced  observations)  will  be  similar  to  the  old,  the 
particular  way  in  which  they  group  themselves  will  be  found 
to  be  different.  It  is  upon  this  difference  that  eveiything 
tarns,  for  if  the  new  arrangement  were  in  all  respects  the 
same  as  the  old,  we  should  have  gained  nothing  by  our 
trouble.  The  whole  advantage,  in  fact,  consists  in  this,  that 
we  secure  results  which  cluster  more  thickly  about  the  meatt; 
of  course  when  a  suudcieut  number  of  each  set  are  taken  to 
institute  a  fair  comparison. 

Anything  deserving  the  name  of  a  proof  that  our  re- 
duced results  are  thus  more  closely  aggregated  about  the 
centre  can  hardly  be  given  here :  but  a  few  words  of  expla- 
nation will  render  such  a  state  of  things  plausible,  and 
indeed  show  how  it  takes  place.  It  depends  upon  the  doc- 
trine of  Combinations,  by  which  it  can  be  shown  that  central 
values  can  be  got  at  in  a  great  many  more  ways  than  ex- 
treme ones.  The  central  ones  can  be  obtained  as  tlie  result 
of  a  balance  of  opposite  errors,  aa  well  aa  the  result  of  a  con- 
currence of  intermediate  ones,  whilst  to  secure  an  extreme 
result  all  the  errors  must  be  more  or  less  extreme'. 

iTbiatendoncytothrawtlisreBiilts  eifiod  bj  the  tact  that  the  BlemenU 
towards  tlie  centre  is  of  eonrM  iiitea-<     from  which  Hhej  were  obtained  tu>4 
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This  is  readily  represented  graphically.  In  the  diagram 
on  p.  338,  if  the  old  law  of  error  be  represented  by  the  dark 
Hoe,  the  new  one  will  he  represented  by  some  such  curve  aa 
that  shown  by  the  dotted  line.  It  is  contracted  more  towards 
the  vertex,  and  shows  a  greater  tendency  to  keep  near  to  the 
central  axis  OP;  expressive  of  the  fact  that  out  of  a  given 
number  of  results  we  shall  find  a  larger  proportion  near  the 
truth  and  a  smaller  proportion  far  from  it. 

§  12,  We  have  spoken  about  'combining'  two  or  more 
observations  into  one ;  something  must  now  be  said  about  the 
use  of  this  expression,  and  about  the  various  ways  in  which 
the  process  referred  to  by  it  may  be  performed,  A  certain 
number  of  elements  are  set  before  us ;  they  may  be  observa- 
tions ;  they  are  at  any  rate  the  results  of  some  kind  or  other 
of  effort  at  an  aim.  Of  course  if  we  had  any  means  of  know- 
ing that  one  of  them  was  decidedly  the  best,  we  should 
reject  the  others,  and  take  that  one  alone;  but  since  we  can- 
not know  this,  we  resolve  to  take  them  all  into  account. 
We  then,  by  processes  to  be  immediately  discussed,  combiue 
them  all  together,  that  is,  get  a  result  which  is  dependent 
upon  and  influenced  by  them  all,  in  other  words,  is  a  func- 
tion of  them.  Having  thus  reduced  them  to  one,  we  take 
this  one  as  our  substitute  for  any  one  or  all  together  of  the 
original  plurality.  But,  as  has  been  already  insisted  on,  this 
6nal  result  possesses  all  the  essential  characteristics,  with 
modifications  paerely,  of  the  original  single  elements. 

It  has  just  been  said  that  if  we  knew  that  one  of  our 
results  was  very  much  better  than  the  others  wo  should 

Already  shown  the  some  Eendenoy,  bo  of  taking  reduced  re^nlts  even  if  the 

that  «e  are  only  maguifjing  a  oba.  orginol  erratB  hod  been  all  equally 

Tacteriatic    which    they    previously  prevalent  within  certain  limits,   or 

poseeasod.    But  the  same  tendency  even  if  extreme  errors  bad  been  more 

e  oat  as  the  conaeqaeccs  frequent  than  iuteimediate  ouea. 
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Bimplify  matters  by  rejecting  all  the  others  in  its  favour. 
It  deserves  notice  here  that  in  practice  something  of  thia 
kind  is  in  most  cases  found  to  prevail.  We  cannot  indeed 
detect  beforehand  any  such  superiority  in  one  over  others 
as  to  justify  us  in  giving  it  the  exclusive  preference,  but 
we  may  detect  enough  to  make  us  rate  it  more  highly.  This 
leads  to  what  is  technically  called  '  weighting '  observations. 
An  astronomer,  say,  makes  two  observations,  one  in  fine 
weather,  or  when  his  faculties  are  at  their  beat,  the  other  in 
worse  weather,  or  when  he  is  a  tritle  perturbed'.  It  would 
be  absurd  to  put  the  two  upon  the  same  footing ;  accordingly, 
he  reckons  the  former  as  if  it  had  been  made  more  frequently, 
say  three  times  instead  of  once  only.  This  does  not  in  the 
slightest  degree  atfect  the  principles  discussed  in  the  test. 
The  only  difference  is  that  he  is  supposed  to  have  made 
four  observations  instead  of  two,  three  of  the  number  being 
the  same.  But  the  treatment  of  these  four  does  not  lead 
to  any  differences  of  principle  as  compared  with  what 
would  have  happened  if  he  had  confined  himself  to  the  two 
actually  given. 

§  13.  We  must  now  enquire  in  what  various  mode« 
the  elements  with  which  wo  are  concerned  may  thus  he 
combined  and  reduced.  If  we  conhuu  ourselves  to  two  at 
a  time,  hy  taking  them  merely  in  pairs,  there  does  not 
indeed  seem  any  choice  of  treatment  of  general  applicability. 
When  two  observations  are  given  us,  or  two  attempts  of 
any  kind  at  obtaining  some  position  or  estimating  some 
magnitude,  there  is  scarcely  any  other  rational  course  to  be 
adopted  hut  that  of  taking  their  arithmetical  mean*,  that 


approiitna- 


'   In  practice,  us    I  imderetaDil,  a  method  ot 

OtraervatioDB  aie  not  thna  direetly  tioQ. 

estimated,  but  the  value  to  be  na-  *  Thnt  is,  under  the  eiplaiuUoas 

Bigued  to  them  is  obtoiued  rather  b;  and  lefltrioticuB  meutioned  in  {  8. 
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is,  the  mid-point  between  them.  It  is  quite  true  that  how- 
ever plausiMe  and  indeed  unavoidable  such  a  plan  may  seem, 
it  must  still  (since  we  are  in-  the  region  of  Logic,  not  of 
Psychology)  submit  to  justify  itself,  and  such  justification 
will  be  offered  presently,  if  it  is  not  considered  that  it  has 
been  already  sufficiently  implied. 

As  soon,  however,  :as  we  have  three  Or  more  of  these 
elements  to  take  into  consideration,  a  variety  of  different 
jnodes  of  treatment  are  open  to  us.  We  might,  if  we  pleased, 
simply  resolve  to  take  the  middlemost  of  the  three,  rejecting 
a;ltogether  the  extreme  ones.  Or  we  might  take  the  arith- 
metical mean  of  them,  which  is  equivalent  to  choosing  a 
point  amongst  thein  such  that  the  sum  of  the  squares  of 
the  errors  measured  from  this  point  shall  be  a  minimum. 
Each  of  these  seends  a  very  natural  and  convenient  plan  to 
adopt,  in  the  absence  of  any  authoritative  declaration  of  the 
best  plan.  Or  again,  instead  of  making  the  sum  of  the 
squares  a  minimum,  we  might  make  the  sum  of  any  higher 
powers  a  minimum.  The  number  of  such  possible  ways  of 
treatment  open  to  us  is  indefinitely  great. 

In  each  of  the  methods  indicated  above,  we  are  supposed 
to  obtain  some  intermediate  value,  and  therefore  a  result 
which  though  it  may  now  and  then  be  further  from  the 
truth  than  some  one  or  two  of  the  individual  elements,  will 
in  the  long  run  be  nearer  to  it.  If  in  our  figure  on  p.  338, 
we  were  to  draw  a  series  of  dotted  lines  to  represent  the 
respective  laws  of  facility  in  each  of  these  cases,  we  should 
find  that  they  all  possessed  the  common  quality  of  being 
contracted  towards  OP,  that  is  of  expressing  the  fact  that  the 
resultant  values  diverge  less,  on  an  average,  from  the  mean. 

§  14.  Such  general  remarks  as  the  above  are  readily 
^ltelligib]e,  but,  for  anything  more  precise,  appeal  must  be 
made  to  mathematics.  •  In  this  respect,  a»  the  reader  is 


ft 
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very  likely  aware,  a  great   amouDt  of  diacussion  lias 

carried   on,  involving  the   profoundest   calculation,   on 

part  of  Laplace  and  others^.     In  the  ease  of  aome  wril 

a  good  deal  of  tliis  calculation  is  indirectly  expended  Q] 

attempting  to  prove  d  priori  what  the  nature  of  the 

law  of  error,  viz.  that  of  the  elements  to  which  the  ap] 

priate   method  is  to  be  applied,  must  be.     There  is,  h< 

ever,  no  doubt  whatever  that  they  are  able  satiafactf 

to  show  that,  if  the  exponential  law  of  error  is  acceptii 

the   superiority  of   the   method   of  Least  Squares   foil 

at  once.     Moreover,  on  purely  mathematical   grounds, 

method  possesses  immense  practical  advantages  in  the 

of   convenience   of  working ;    indeed  it   would   hardly 

saying  too  much  to  assert  that  it  is  the  only  method  wl 

admits  of  being  put  into  practical  use  in  any  but  the 

I  simplest  cases.  When  therefore  we  bear  in  mind 
the  exponential  law  of  error  can  seldom  be  far  from  a  coi 
expression  of  the  facts,  we  have  abundantly  sufficient 
to  make  employment  of  this  method. 
The  reader  may  be  reminded  here  that  the  Law  of 
(whether  of  the  exponential  or  any  other  form)  and 
Method  of  Least  Squares  are  two  perfectly  distinct  thii 
The  former  is  a  physical  fact,  in  many  cases,  quite  beyond 
our  control;  it  is  simply  a  scientific  'law,'  that  is  a  gene- 
ralized statement  as  to  the  way  in  which  certain  events 
occur.  It  doubtless  is  the  ease  that  a  certain  form  of  this 
law  is  very  commonly  prevalent,  but  this  is  a  matter  to 
be  established  as  other  matters  of  fact  are  established.  The 
Method  of  Least  Squares  (or  any  other  corresponding 
method),  on  the  other  hand,  is  no  law  at  all  in  this  sense; 


Tliere  Ib  aa  excellent  aoconct  of      publinhed   in    the    Tramaetiont   of 
Oiese   tnatlieiuBtical    iuvestigations      the  Royal  Aitrotuimieal  Society,  ToL 
paper  by  Mr  J,  W.  L.  Glaiulier,      sixii. 
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it  is  rather  a  rule  or  precept  for  our  guidance.  The  Law 
Btatea,  in  any  given  case,  how  the  errora  tend  to  occur;  the 
Method  informs  ua  how  to  treat  the  errors  when  any  numher 
of  them  have  occurred  and  are  set  before  us. 

§  15.  The  fact  indeed  is,  that  there  is  nothing  to  pre* 
vent  ua  from  using  the  Method  of  Least  Squares  In  any 
case  we  please,  even  though  we  happened  to  know  or  suspect 
that  the  errora  were  not  arranged  iipon  any  plan  at  all 
resembling  the  exponential  law.  Any  method  of  combina- 
tion (of  the  general  description  mentioned  in  §  7)  must, 
as  it  appears  to  me,  give  results  in  the  long  run  better  than 
what  would  be  obtained  by  trusting  to  the  single  observa- 
tions. Any  such  method  must,  indeed,  in  the  long  run 
tend  to  give  ua  the  truth,  the  worst  that  can  be  said  againat 
it  being  that  some  other  method  would  do  the  same  with 
less  frequent  risk  of  the  larger  errors.  We  can  never  be 
fffrong  in  using  the  Method  of  Least  Squares,  and  the  draw- 
back arising  from  its  not  being  necessarily  the  best  may  be 
more  than  counterbalanced  by  the  greater  practical  conve- 
nieocea  attending  its  use. 

In  thus  saying  that  we  shall  iq  any  case  tend  to  approxi- 
mate towards  the  'truth,'  some  correction  and  explanation 
is  needed.  It  is  assumed,  in  so  saying,  that  we  are  speaking 
of  efforts  consciously  aimed  at  some  object.  Now  it  is  quite 
conceivable,  though  almost  impracticable,  that,  within  certain 
limits,  all  deflections  should  be  equally  likely ;  ifc  ia  also 
conceivable,  and  by  no  meana  impracticable,  that  (again 
within  certain  limits)  great  deflections  should  be  more 
likely  thao  small   ones'.     In  these  cases,   since   we   really 

'  M.   BravaiB,   for  inataiioe,    baa  Litten  on  Probability,  and  in  tbst 

iliown  tow  this  might  aaaily  bo  the  to  the  first  voIqihb  of  tlio  Phytitiue 

Mse  (see  a  lettir  from  him  toQnete-  Soeiale). 
Id,  pnbliaheil  in  the  Appendix  to  tha 
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wanted  to  attain  tbe  centre,  any  method  whicb  helps  lis  in 
so  doing  (as  tlie  plan  of  taking  combinations  of  two  or  more 
does)  is  to  be  recommended.  We  are  thus  helped  in  bring- 
ing out,  by  groups  of  attempts,  a  tendency  which  we  had 
flomewbat  failed  in  bringing  out  by  our  single  attempts. 

But  a  similar  'double  aim,'  as  regards  the  results,  may 
be  detected  in  cases  where  there  was  no  single  aim  in 
intention.  If  so,  to  combine  our  observations,  and  thua  to 
tend  towards  a  central  value,  would  not  in  any  sense  be 
tending  towards  the  truth.  This  may  often  be  the  case  in 
groups  presented  by  nature,  in  which,  if  we  are  to  seek, 
her  purpose  in  her  deeds,  we  must  recognize  these  two 
aims.  Take,  for  instance,  a  large  number  of  examples  from 
two  very  heterogeneous  populations ;  we  should  find  amongst 
them,  to  use  the  language  explained,  but  criticized,,  in  ft 
former  chapter,  'two  means,'  so  that  if  we  lose  sight  of 
this,  and  merely  tend  towards  the  arithmetical  average  of 
them  all,  we  are  losing  sight  of  some  of  the  facts. 

§  16.  If  then  we  are  asked,  generally,  why  instead  of 
adhering  to  a  single  observation,  we  take  several,  and  by 
some  mode  of  treatment  reduce  them  to  a  single  one ;  or, 
more  particularly,  why  out  of  all  the  possible  modes  of  thua 
treating  them  we  should  select  some  one  as  preferable;  tlie 
only  answer  is  that  such  methods  in  general  give  a  'more 
probable  value,'  and  that  one  of  them  in  particular  gives 
a  'most  probable  value,'  The  meaning  of  such  an  answer, 
when  drawn  out,  is  as  follows :  By  no  method  of  treating 
these  erroneous  result  can  we  make  certain  of  attaining 
the  truth  (for  no  jugglery  can  thus  elicit  the  certain  out  of 
the  uncertain) ;  and  by  no  method  even  can  we  make  sure 
of  altogether  avoiding  errors  as  bad  as  any  to  which  the 
original  observations  were  liable,  but   we   can   succeed   in 

the  bad  errors  much  less  frequent  in  proportioofV 
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All  reasonable'  methods,  founded  upon  combinations  of  two 
or  more  observations,  thus  diminish  the  relative  numbers 
of  the  larger  errors,  and  that  method  is  the  best  which 
diminishes  them  the  most.  To  secure  that  out  of  a  given 
number  of  trials  we  shall  succeed  pretty  closely  in  a  much 
greater  number  of  cases,  and  that,  when  we  do  miss,  the 
slight  misses  shall  be  comparatively  much  more  frequent 
and  the  large  misses  much  less  frequent,  is  all  that  we  can 
attain ;  but^  for  practical  purposes,  to  attain  this  is  to  attain 
a  great  deal.  The  final  results  therefore  that  we  secure  are 
not  probable  in  any  other  sense  than  that  in  which  the 
original  elements  were  probable;  they  merely  possess  this 
quality  in  a  higher  degree.  It  is  precisely  as  if  they  were 
a  corresponding  set  of  single  direct  observations  only  made 
with  a  better  instrument. 

§  17.  We  may  now  see  how  very  slight  is  the  weight  of 
proof  which  can  be  furnished  in  favour  of  the  universality  of 
the  Exponential  Law  of  Error  as  drawn  from  the  fact  that 
the  Method  of  Least  Squares  is  successfully  used  in  Astro* 
nomy  and  elsewhere.  To  assert  that  this  Method  leads 
to  truth  in  the  long  run,  is  not  enough,  for  (under  certain 
restrictions  already  pointed  out)  any  corresponding  method 
will  do  this,  and  will  do  it  with  any  law  of  error.  It  is 
true  that  mathematical  reasoning  will  show,  that  on  the 
assumption  of  the  Exponential  Law  the  Method  of  Least 
Squares  gives  the  most  probable  result,  but  it  does  not  show 
that  this  would  not,,  to  a  merely  somewhat  less  extent, 
also  be  the. case  on  the  assumption  of  any  other  Law  of 
Error.  *  There  may  be  many  laws  of  error  besides  the  par- 
ticular Exponential  one,  and  many  methods  besides  that  of 
Least  Squares,  and  any  such  methods  may  be  employed 
ppon  the  results  of  any  such  laws,  with  at  most  (as  it  seems 
to  me)  a  balance  of  advantage  or  disadvantage., 


I 
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We  may  sum  up  then  by  saying  that  the  use  of  this 
Method  is  ahundantly  justified  by  our  being  able  to  prove 
that  it  is  the  best  method  upon  a  reasonably  probable  suppo- 
sition as  to  the  nature  of  the  law  of  error ;  a  good  method,  at 
any  rate,  if  not  the  beet,  upon  most  other  suppositions ;  and 
in  practice  exceedingly  easy  and  convenient  to  work. 

§  18.  Perhaps  the  best  way  of  bringing  home  the  above 
results  to  those  who  are  unfamiliar  with  the  general  nota- 
tion of  mathematics,  will  be  found  by  taking  a  numerical 
example  of  a  series  of  elements  formed  according  to  a  law 
of  error.  We  can  then  proceed  to  work  out  arithmetically 
the  results  of  combining  two  or  more  of  these  errors  together 
BO  as  to  get  a  new  series,  not  contenting  ourselves,  as  above, 
with  the  general  character  merely  of  the  new  law  of  error, 
but  actually  calculating  what  it  is  in  the  given  case.  For 
the  sake  of  simplicity  we  will  not  take  a  series  with  a  veiy 
large  number  of  terms  in  it,  but  it  will  be  well  to  have 
enough  of  them  to  secure  that  our  law  of  error  shall  roughly 
approximate  in  its  form  to  the  standard  or  esponeotial  law. 

For  this  purpose  the  law  of  error  or  divergence  given  by 
supposing  our  effort  to  be  affected  by  ten  causes,  each  of 
which  produces  an  error  of  a  unit,  but  which  error  is  equally 
likely  to  be  positive  and  negative  (or,  as  it  might  perhaps 
be  expressed,  'ten  equal  and  indifferently  additive  and 
subtrsictive  causes')  will  suflSce.  This  is  the  lowest  number 
formed  according  to  the  Binomial  law,  which  will  furnish  to 
the  eye  a  fair  indication  of  the  limiting  or  Esponeutial  law'. 
The  whole  cycle  of  possible  cases  here  is  2'°  or  1024;  that 
is,  this  is  the  number  required  to  exhibit  not  only  all  the 
cases  which  can  occur  (for  there  are  but  eleven  really  dis- 
tinct cases),  but  also  the  relative  frequency  with  which  each 

^  See,  for  ihe  eiploaatioa  of  this,  and  ol  the  grapliicul  method  ot  iUa*- 
trating  it,  tlie  note  ou  p.  SS, 
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of  these  cases  occurs  in  the  loDg  run.  Of  this  total,  252  will 
be  situated  at  the  meao,  representing  the  true  result, 
or  that  given  when  five  of  the  causes  of  disturbance  just 
neutralize  the  other  five.  Again,  210  will  be  at  what  we 
will  call  one  unit's  distance  from  the  mean,  and  so  on; 
until  at  the  extreme  distance  of  five  places  from  the  mean 
we  get  but  one  result,  since  in  only  one  case  out  of  the  1024 
will  all  the  causes  combine  together  in  the  same  direction. 
This  cycle  of  1024  efforts  is  therefore  a  fair  representation  of 
the  distribution  of  au  infinite  number  of  such  efforts.  A 
graphical  representation  of  the  arrangement  is  given  here. 


§  19.  This  representing  a  complete  cycle  of  single  ob- 
servations or  efforts,  what  will  be  the  number  and  arrange- 
ment in  the  corresponding  cycle  of  combined  or  reduced 
observations,  say  of  two  together?  With  regard  to  the 
unmber  we  must  bear  in  mind  that  this  is  not  a  case  of  the 
combinations  of  things  which  cannot  be  repeated ;  for  any 
given  error,  say  the  extreme  one  at  F,  can  obviously  be 
repeated  twice  running.  Such  a  repetition  would  be  a  piece 
<rf  very  bad  luck  no  doubt,  but  being  possible  it  must  have 
its  place  in  the  cycle.  Now  the  possible  number  of  ways  of 
combining  1024  things  two  together,  where  the  same  thing 
may  be  repeated  twice  running,  is  1024  x  1024  or  104^.576. 
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Tliis  tten  is  tbe  number  in  a  complete  cycle  of  the  resul 
taken  two  and  two  together. 

§  20.  So  much  for  their  number ;  now  for  their  arrangi 
ment  or  distribution.  What  we  have  to  ascertain  is,  firstly 
how  many  times  each  possible  pair  of  observations  will  preseu:: 
itself;  and,  secondly,  where  tbe  new  results,  obtained  fror'- 
the  combination  of  eaeh  pair,  are  to  be  placed,  With  regar 
to  the  first  of  these  enquiries; — it  will  be  readily  seen  thw 
on  one  occasion  we  shall  have  ^repeated  twice;  oil  20  occa> 
sions  we  shall  have  F  combined  with  £  (for  incoming  first  w« 
may  have  it  followed  by  any  one  of  the  10  at  E,  or  anji 
one  of  these  may  be  followed  hy  F) ;  M  can  be  repeated  in 
10  X  10,  or  100  ways,  and  so  on. 

Now  for  the  position  of  each  of  these  reduced  observations, 
the  relative  frequency  of  whose  component  elements  has  thua 
been  pointed  out.  This  is  easy  to  determine,  for  when  we 
take  two  errors  there  is  (as  was  seen)  scarcely  any  other 
mode  of  treatment  than  that  of  selecting  the  mid-point  be- 
tween them;  this  mid-point  of  course  becoming  identical 
with  each  of  them  when  the  two  happen  to  coincide.  It  will 
Le  sceu  therefore  that  i^wilt  recur  once  on  the  new  arrange- 
ment, viz.  by  its  being  repeated  twice  on  the  old  one. 
0,  midway  between  E  and  F,  will  be  given  20  times.  E,  on 
our  new  arrangement,  can  be  got  at  in  two  ways,  viz.  by  its 
being  repeated  twice  (which  will  happen  100  times),  and  by 
its  being  obtained  as  the  mid-point  between  D  and  F  (which 
will  happen  90  times).  Hence  £will  occur  190  times  alto- 
gether. 

The  reader  who  chooses  to  take  the  trouble  may  work  oirt 
the  frequency  of  all  possible  occurrences  in  this  way,  and  if 
the  object  were  simply  to  illustrate  the  principle  in  accord- 
ance with  which  they  occur,  this  might  be  the  best  way  of 
proceeding.     But  as  he  may  soon  be  able  to  observe,  aad 
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tHe  mathematician  would  at  once  be  able  to  prove,  the  new 
'law  of  facility  of  error'  can  be  got  at  more  quickly  deduc- 
tively, viz.  by  taking  the  successive  terms  of  the  expansion  of 
(1  + 1)"°.  They  are  given,  below  the  line,  in  the  figure  on 
^   353. 

I  21.     There  are  two  apparent  obstacles  to  any  direct 
comparison  between  the  distribution  of  the  oM  set  of  simple 
observations,  and  the  new  set  of  combined  or  reduced  ones. 
lO-   the  first  place,  the  number  of  the  latter  is  much  greater. 
Tois,  however,  is  readily  met  by  reducing  them  both  to  the 
SB-ine  scale,  that  is  by  making  the  same  total  number  of  each. 
">-  the  second  place,  half  of  the  new  positions  have  no  repre- 
sentatives amongst  the  old,  viz,  those  which  occur  midway 
between  F  and  E,  E  and  D,  and  so  on.     This  can  be  met  by 
tlve  usual  plan  of  filling  in  such  gaps  by  estimating  what 
■"Ould  have  been  the  number  at  the  missing  points,  on  the 
stitae  scale,  had  they  been  occupied.    Draw  a  curve  through 
tl»e  vertices  of  the  ordinates  at  A,  B,  C,  &c,  and  the  lengths 
of  the  ordinates  at  the  intermediate  points  wiU  very  fairly 
t  the  corresponding  frefjuency  of  the  errors  of  those 
iitudea  respectively.     When  the  gaps  are  thus  filled  i 
the  numbers  thus  reduced  to  the  same  scale,  we  have  a 
perfectly  fair  basis  of  comparison.    (See  figure  on  nest  page.) 
Similarly  we  might  proceed  to  group  or  'reduce'  three 
observations,  or  any  greater  number.   The  number  of  possible 
groupings  naturally  becomes  veiy  much  larger,  being  (102i)" 
when  they  are  taken  three  together.     As  soon  as  we  get  to 
ibiee  or  more  observations,  we  have  (as  already  pointed  out) 
,ety  of  possible  modes  of  treatment  or  reduction,  of 
that  of  taking  the  arithmetical  mean  is  but  one. 
!2.     The  following  figure  is  intended  to  illustrate  the 
nature  of  the  advantage  secured  by  thus  taking  the  arith- 
metical mean  of  several  observations. 

23—2 
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The  curve  ABCD  representa  the  arrangement  of  a  given 
number  of  errors'  supposed  to  be  disposed  according  tctl*^^ 
binomial  law  already  mentioned.  A'CD'  represents  tl** 
similar  arrangement  of  the  same  number  when  given  nc** 
as  simple  errors,  "but  as  reductions  from  pairs  of  error*' 
A"BD",  again,  represents  the  similar  arrangement  obtain^ 
as  reductions  from  errors  taken  three  together.  They  &*"* 
drawn  as  carefully  to  scaJe  as  the  small  size  of  the  figt»*" 
permits. 


A  glance  at  the  above  figure  will  explain  to  the  reader^' 
better  perhaps  tlian  any  verbal  description  could  do,  the  ful^^ 
significance  of  the  statement  that  the  result  of  combining^ 
two  or  more  observations  together  and  taking  the  mean  of' 
them,  instead  of  trusting  to  the  single  ones,  is  to  make  large 
errors  comparatively  much  more  scarce.      It  shows  also  how 
much  better  a  result  is  likely  to  be  which  depends  on  three 
observationa  than  one  which  depends  on  two  only,  and  so  on 
with  larger  groups. 

§  23.     In   the  foregoing  discussion  we  have  taken  the 
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'  binomial  law  of  error '  as  our  basis,  because,  although  not 
the  moat  frequent  one  in  nature,  it  is  an  approximation  to 
oQe  which  certainly  is  very  frequent.    But  the  reader  must 
clearly  bear  in  mind  that  that  useful  tendency  exhibited  by 
the  reductions  from  combinations  of  two  or  more  errors,  to 
throw  the  results  more  towards  the  mean,  that  is  to  mass 
them  more  about  the  correct  value,  is  quite  independent  of 
their  original  arrangement.     In  this  case  they  were  already 
Massed  there  to  aome  degree  (by  the  assumption  of  their 
*^§  grouped  according  to  the  binomial  law),  and  therefore 
tjie  consequence  of  our  processes  of  combining  the  observa- 
'IObb  in  twos  or  threes  together,  merely  increases  a  tendency 
"""eady  exhibited.     But  if  all  errors,  within  certain  limits, 
"^<3  been  equally  prevalent,  or  even  if  extreme  ones  had  been 
"'Ore  prevalent  than  small  ones,  we  should  have  still  found 
'tie  same  general  result,  viz.  that  it  is  better  to  take  several 
"gether  rather  than  to  trust  to  a  single  one,  for  by  so  doing 
*'^  dimiuish  the  liability  of  encountering  the  larger  errors. 
^  I*  is  tendency  is  a  consequence  of  the  mathematical  proper- 
'^^S  of  combinations,  adopting  of  course  the  usual  physical 
assumptions  necessary  to  extraet  matters  of  fact  out  of  con- 
ations of  number  or  space;  the  assumption  in  this  case 
I'^Dg  that  the  various  combinations  are  to  occur  with  that 
degree  of  frequency  which  is  impUed  by  the  causes  of  the 
fflTora  being  what  is  called  '  independent.'     In  conclusion, 
wen,  if  we  are  asked  why  we    subject   our    observations 
to  the  rule  of  Least  Squares,  or   any  other  similar   rule, 
all  that  we  can  say  is,  that  by  so  doing  we  hit  the  truth 
oftoier  than  we  do  by  trusting  to  single  observations,  and 
that  the  character  of  our  errors,  where  we  do  err,  is  improved 
bj  the  larger  ones  being  made  less  frequent  in  proportion 
'lad  the  smaller  ones  more  frequent.     All  that  we  ask  of  the 
lematicians  is  that  they  shall  inform  us  which  of  the 
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various  possible  methods  does  this  most  effectually.  But  we 
must  not  overlook  the  fact  that  all  reasonable  methods  afford 
good  results,  and  that  the  superiority  of  one  method  over 
another  is  but  small  in  comparison  with  their  commoti 
superiority  over  single  observations. 
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CHAPTER  XIV. 


FALLACIES. 


§  1.  In  works  on  Logic  a  chapter  is  generally  devoted 
to  the  discussion  of  Fallacies,  that  is,  to  the  description 
and  classification  of  the  different  ways  in  which  the  rules 
of  Logic  may  be  transgressed.  The  analogy  of  Probability 
to  Logic  is  sufficiently  close  to  make  it  advisable  to  adopt 
the  same  plan  here.  In  describing  his  own  opinions  an 
author  is,  of  course,  perpetually  obliged  to  describe  and 
criticize  those  of  others  which  he  considers  erroneous.  But 
some  of  the  most  widely  spread  errors  find  no  supporters 
worth  mentioning,  and  exist  only  in  vague  popular  misap- 
prehension. It  will  be  found  the  best  arrangement,  there- 
fore, at  the  risk  of  occasional  repetition,  to  collect  a  few  of 
the  errors  that  occur  most  frequently,  and  as  far  as  possible 
to  trace  them  to  their  sources ;  but  it  will  hardly  be  worth 
the  trouble  to  attempt  any  regular  system  of  arrangement 
and  classification.  We  shall  mainly  confine  ourselves,  in 
accordance  with  the  special  province  of  this  work,  to  problems 
which  involve  questions  of  logical  interest,  or  to  those 
which  refer  to  the  application  of  Probability  to  moral  and 
social  science.  We  shall  avoid  the  discussion  of  isolated 
problems  in  games  of  chance  and  skill  except  when  some 
error  of  principle  seems  to  be  involved  in  them. 
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§  2,  (I.)  One  of  the  most  fertile  sources  of  t 
confusion  upon  the  subject  has  been  already  several  til 
alluded  to,  and  in  part  discussed  in  a  previous  cbap 
This  consists  in  choosing  the  class  to  which  to  refer 
event,  and  therefore  judging  of  the  rarity  of  the  event  i 
the  consequent  improbability  of  foretelling  it,  after  it 
happened,  and  then  transferring  the  impressions  we  ex 
rience  to  a  supposed  contemplation  of  the  event  Leforeha 
Tbe  process  in  itself  is  perfectly  legitimate  (however  un 
ceasary  it  may  be),  since  time  does  not  in  strictness  ei 
at  all  into  questions  of  Probability,  No  eri'or  therel 
need  arise  in  tbis  way,  if  we  were  careful  as  to  the  c 
which  we  thus  selected;  but  such  carefulness  is  ofteaj 
lected. 

An  illustration  may  serre  to  make  this  plain. 
once  pointed  to  a  small  target  chalked  upon  a  do* 
target  having  a  bullet  bole  through  the  centre  of  £ 
surprised  some  spectators  by  declaring  that  he  had  fire 
shot  from  an  old  fowling-piece  at  a  distance  of  a  hm 
yards.  His  statement  was  true  enough,  but  he  suppres 
a  rather  important  fact.  The  shot  had  really  been  aimed 
a  general  way  at  the  bam-door,  and  had  hit  it;  the  tar 
■was  afterwards  chalked  round  the  spot  where  the  bu! 
struck.  A  deception  analogous  to  this  is,  I  think,  of 
practised  unconsciously  in  other  matters.  "We  judge 
events  on  a  similar  principle,  feeling  and  expressing  surpi 
in  an  equally  unreasonable  way,  and  deciding  as  to  tli 
occurrence  on  grounds  which  are  really  merely  a  subsequi 
ailjunct  of  our  own.  Butler's  remarks  about  the  story 
Csesar,  discussed  already  in  the  eleventh  chapter,  are 
this  character.  He  selects  a  series  of  events  from  hiatc 
and  then  imagines  a  person  guessing  them  correctly  w 
at  the  time  had  not  the  history  before   him.    Aa  i  hi 


B4.] 


FdllacieB. 


361 


idy  pointed  out,  it  is  one  thing  to  be  unlikely  to  guess 
■  event  riglitly  without  specific  evidence;  it  is  another 
3  very  different  thing  to  appreciate  the  truth  of  a  story 
Eich  is  founded  partly  or  entirely  upon  evidence.  But  it 
|i  great  mistake  to  transfer  to  one  of  these  ways  of  viewing 
i  matter  the  mental  impressions  which  properly  belong 
the  other.  It  is  like  drawing  the  target  afterwards,  and 
0  being  Burprised  to  find  that  the  shot  lies  in  the  centre 


One  aspect  of  this  fallacy  has  been  already  dis- 
1,  but  it  will  serve  to  clear  up  difficulties  which  are  often 
I  upon  the  subject  if  we  reexamine  the  question  under  a 
jewhat  more  general  form. 
|Mn  the  class  of  examples  under  discussion  we  are  generally 
tented  with  an  individual  which  is  not  indeed  definitely 
ired  to  a  class,  but  in  regard  to  which  we  have  no  great 
ulty  in  choosing  the  appropriate  class.  Now  suppose 
fc  Were  contemplating  such  an  event  as  the  throwing  of 
e  with  a  pair  of  dice  four  times  running.  Such  a  throw 
3  be  termed  a  very  unlikely  event,  and  the  odds  against 
liappening  would  be  said  to  be  36  x  30  x  36  x  36  - 1  to 
•;l)r  1679615  to  1.  The  meaning  of  these  phrases,  as  has 
heen  abundantly  pointed  out,  is  simply  that  the  event  in 
question  occurs  very  rarely;  that,  stated  with  numerical 
sccuracy,  it  occurs  once  in  1679616  times. 

§  4,  But  now  let  us  make  the  assumption  that  the 
throw  has  actually  occurred ;  let  us  put  ourselves  into  the 
position  of  contempiating  sixes  four  times  nmning,  when 
H  is  supposed  to  be  known  or  reported  that  this  throw  has 
happened.  The  same  phrase,  namely  that  the  event  is  'a 
■  unlikely  one,  will  often  be  used  in  relation  to  it,  but 
we  shall  find  that  this  phrase  may  be  employed  to  indi- 
mrsalbd,  on  one  occasion  or  another,  extremely  difi'erent  mean- 
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iags.  Properly  speaking  an  appeal  to  Probability  is  jio* 
very  appropriate  then ;  the  throw  in  question  being  su"p" 
posed  to  have  happened,  things  are  in  a  stage  in  relati***^ 
to  that  throw  in  which  all  inferences  from  the  science  **' 
Probability  are,  in  the  majority  of  cases,  by  rights  super- 
seded. The  event  is  known,  and  therefore  we  need  not  ao* 
judge  by  means  of  statistics  as  to  what  might  have  bs^' 
expected  to  occur,  had  it  not  been  known.  When  howev^*" 
as  is  often  the  case.  Probability  is  appealed  to  in  refereo** 
to  such  a  throw  (as  of  course  it  may  be,  if  we  like  to  res*^'^ 
to  its  rules  of  inference),  we  shall  find  that  two  or  thx"** 
quite  distinct  meanings  are,  or  may  be,  introduced. 

§  5.  (1)  There  is,  firstly,  the  most  correct  meani*^™ 
The  event,  it  is  trne,  has  happened,  and  we  know  what  it  ^ 
and  therefore,  as  just  stated,  we  have  not  really  any  occasi  ^^' 
to  resort  to  the  rules  of  Probability ;  but  we  can  nevertl*  ^ 
less  conceive  ourselves  aa  being  in  the  position  of  a  persC^ 
who  does  not  know,  and  who  has  only  Probability  to  appe^^ 
to.  By  calling  the  chances  1679615  to  1  against  the  thro"**" 
we  then  mean  to  state  the  fact,  that  inasmuch  as  such  0 
throw  occurs  only  once  in  1679616  times,  our  gueas,  wer0 
we  to  gueas,  would  be  correct  only  once  in  the  same  number 
of  times;  provided,  that  is,  that  it  ia  a  fair  guess,  based  ' 
simply  on  these  statistical  groimds. 

§  6.  (2)  But  there  ia  a  second  and  very  different  con- 
ception sometimes  introduced,  especially  when  the  event  in 
question  is  supposed  to  be  known,  not  aa  above  by  the  evi- 
dence of  our  experience,  but  by  the  report  of  a  witness.  We 
may  then  mean  by  the  '  chances  against  the  event '  (as  was 
pointed  out  in  Chapter  XI.)  not  the  proportional  number  of 
times  we  should  be  right  in  guessing  the  event,  but  the 
proportional  number  of  times  the  witness  will  be  right  in 
reporting  it.    The  bases  of   our  inference  are  here  eliifled   I 
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on  to  altogether  new  ground.  In  the  former  ease  the 
Btatietics  were  the  throws  and  their  respective  frequency, 
noTV  they  are  the  witnesses'  statements  and  their  respective 
truthfulness. 

§  7.  (3)  But  there  is  yet  another  meaning  sometimes 
intended  to  be  conveyed  when  persons  talk  of  the  chances 
Against  such  an  event  as  the  throw  in  question.  They  may 
mean  —  not,  Here  is  an  event,  how  often  should  I  have 
Buessed  itt — nor.  Here  is  a  report,  how  often  will  it  be 
•correct?  —  but  something  entirely  different  from  either, 
namely.  Here  is  an  event,  how  often  will  it  be  found  to  be 
P*"oiliiced  by  some  one  particular  kind  of  cause  ? 

This  meaning  will  often  be  found  to  introduce  itself  in 
'■he  case  of  coincidences.     When,  for  example,  a  man  hears 
^f  dice  giving  as  above  the  same  throw  several  times  running, 
^d  speaks  of  this  as  very  extraordinary,  we  shall  often  find 
••iiat  he  is  not  merely  thinking  of  the  improbability  of  his 
gUess  being   right,  or  of  the  report  being  true,  but,  that 
along  with  this,  he  is  introducing  the  question  of  the  throw 
lnving  been  produced   by  fair  dice.      There   is,    of  course, 
Ho  reason  whatever  why  such  a  question  as  this  should  not 
siso  be   referred    to   Probability,  provided   always  that  we 
could   find   the   appropriate  statistics    by  which   to  judge. 
These  statistics  would  be  composed,  not  of  throws    of  the 
particular  dice,  nor  of  reports  of  the  particular  witness,  but 
of  the  occasions  on  which  such  a  throw  as  the  one  in  ques- 
tion respectively  had,  and   had  not,   been  produced   fairly. 
The  objection  to  entering  upon  this  view  of  the  question 
wonld  be  that  no  such  statistics  are  obtainable,  and  that  if 
they  were,  we  should  prefer  to  form  our  opinion  (on  prin- 
ciples to  be  described  in  Chapter  xvr.)  from  the  special  cir- 
cumstances of  the  case  rather  than  from  an  appeal  to  the 
Average. 
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The  reader  will  easily  be  able  to  supply  any  num- 
ber of  examples  in  illustration  of  the  distinctioDS  just  given ; 
we  will  briefly  examine  but  one.  I  hide  a  banknote  in  t 
certain  book  in  a  large  library,  and  leave  the  room,  A  per- 
son tells  me  that,  after  I  went  out,  a  stranger  came  in,  walketS 
straight  up  to  that  particular  book,  and  took  it  away  with 
him.  Many  people  on  hearing  this  account  would  reply; 
How  extremely  improbable!  On  analysing  the  phrase,  C 
think  we  shall  find  that  certainly  two,  and  possibly  all  threes 
of  the   above   meanings  are  involved  in  this   exclamation. 

(1)  What  may  be  meant  is  this, — Assuming  that  the  report- 
is  true,  and  the  stranger  innocent,  a  rare  event  has  occurred. 
Many  books  might  have  been  thus  taken  without  that  par- 
ticular one  being  selected.  I  should  not  therefore  have  ex- 
pected the  event,  and  when  it  has  happened  I  am  surprised. 
Now  a  man  has  a  perfect  right  to  he  surprised  if  he  pleases, 
but  he  has  no  logical  right  (so  long  as  we  confine  ourselves 
to  this  view)  to  make  h^  surprise  a  ground  for  disbelieving 
the  event  To  do  this  La  to  fall  into  the  fallacy  described  at 
the  commencement  of  this  chapter.  The  fact  of  my  not 
having  been  likely  to  have  guessed  a  thing  beforehand  is  no 
reason  in  itself  for  doubting  it  when  I  am  informed  of  it 

(2)  Or  I  may  stop  short  of  the  events  reported,  and  apply 
the  rules  of  Probability  to  the  report  itself.  If  so,  what  I 
mean  is  that  such  a  story  as  this  now  before  me  is  of  a  kind 
very  generally  false,  and  that  I  cannot  therefore  attach  much 
credit  to  it  now.  (3)  Or  I  may  accept  the  truth  of  the  re- 
port, but  doubt  the  fact  of  the  stranger  having  taken  the 
book  at  random.  If  so,  what  I  mean  is,  that  of  men  who 
take  books  in  the  way  described,  only  a  small  proportion  will 
be  found  to  have  taken  them  really  at  random;  the  ma- 
jority will  do  eo  because  they  had  by  some  means  ascertained, 
or  come  to  suspect,  what  there  was  inside  the  book. 
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§  9.  Each  of  the  above  three  meanings  is  a  possible  and 
a  legitimate  meaning.  The  only  requisite  is  that  we  should 
be  veiy  careful  to  ascertain  which  of  them  ia  present  to  the 
mind,  so  as  to  select  the  appropriate  statistics.  The  first 
makes  in  itself  the  most  legitimate  use  of  Probability;  the 
only  drawback  being  that  at  the  precise  time  in  question  the 
ftuactions  of  Probabihty  are  superseded  by  the  event  being 
Otiierwise  known.  The  second  or  third,  therefore,  or  perhaps 
*ome  combination  of  the  two,  is  the  more  likely  meaning  to 
"e  present  to  the  mind,  for  in  these  cases  Probability,  if  it 
«>uld  be  practically  made  use  of,  wotdd,  at  the  time  in  ques- 
tion, be  a  means  of  drawing  really  important  inferences. 
file  drawbacks  here,  are  the  impossibility  of  finding  such 
statistics,  and  the  extreme  disturbing  influence  upon  these 
statistics  of  the  circumstances  of  the  special  case,  Although, 
therefore,  we  frequently  draw  conclusions  in  such  a  case,  on 
iae  principles  of  our  science,  we  cannot  do  this  with  any 
such  approach  to  accuracy  as  would  justify  us  in  accepting 
•iHy  numerical  results, 

§  10.  (II.}  The  fallacy  described  at  the  commencement 
of  this  chapter  arose  from  determining  to  judge  of  an  ob- 
Krved  or  reported  event  by  the  rules  of  Probability,  but  em- 
P'oybg  an  entirely  wrong  set  of  statistics  in  the  process  of 
JudgiDg,  Another  fallacy,  closely  connected  with  this,  arises 
from  the  practice  of  taking  some  only  of  the  characteristiea 
of  such  an  event,  and  arbitrarily  confining  to  these  the  ap- 
P«t]  to  Probability,  An  example  may  serve  to  make  this 
plain.  I  toas  up  twelve  pence,  and  find  that  eleven  of  them 
give  heads.  Many  persons  on  witnessing  such  an  occurrence 
would  experience  a  feeling  which  they  would  express  by  the 
remark,  How  near  that  was  to  getting  all  heads !  And  if 
any  thing  very  important  were  staked  on  the  throw  they 
would  be   much  excited   at  the  occurrence.     But  in  what 
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aense  were  we  near  to  twelve  ?  The  number  eleven  of  cours* 
is  nearer  to  twelve  than  ten  or  nine  are,  but  there  is  surely 
Bomething  more  than  this  in  the  person's  mind  at  the  mo- 
ment. There  ia  a  not  uncommon  error,  I  apprehend,  wliict: 
consists  in  unconsciousiy  regarding  the  eleven  heads  as  e 
thing  which  is  already  somehow  secured,  so  that  one  migb>" 
as  it  were  keep  them,  and  then  take  our  chance  for  Becurtng 
the  remaining  one.  The  eleven  are  mentally  set  aside-= 
looked  upon  as  certain  (for  they  have  already  happened),  anff 
we  then  introduce  the  notion  of  chance  merely  for  tliK 
twelfth.  But  this  twelfth,  having  also  happened,  has  no" 
better  claim  to  sucb  a  distinction  than  any  of  the  others— 
If  we  will  introduce  the  notion  of  chance  in  the  case  of  the" 
one  that  gave  tail  we  must  do  the  same  in  the  case  of  all  the 
others  as  well.  In  other  words,  if  the  tosser  be  dissatisfied 
at  the  appearance  of  the  one  tail,  and  wish  to  cancel  it  and 
try  his  luck  again,  he  must  toss  up  the  whole  lot  of  pence 
again  fairly  together.  In  this  case,  of  course,  so  far  from  his 
having  a  better  prospect  for  the  next  throw  he  may  think 
himself  in  very  good  luck  if  he  makes  again  as  good  a  throw 
as  the  one  he  rejected.  What  he  ia  doing  ia  confounding 
this  case  with  that  in  which  the  throws  are  really  successive. 
If  eleven  heads  have  been  tossed  up  in  turn,  we  are  of 
course  within  an  even  chance  of  getting  a  twelfth;  but  the 
circumstances  are  quite  different  in  the  instance  proposed. 

§  11.  In  the  above  example  the  error  is  so  transparent 
that  a  very  slight  amount  of  reflection  will  enable  any  one  to 
see  through  it.  But  in  forming  a  judgment  upon  matters  of 
greater  complexity  than  dice  and  pence,  especially  in  the 
case  of  what  are  called  'narrow  escapes,'  a  mistake  of  an 
analogous  kind  is,  I  apprehend,  far  from  uncommon.  A  per- 
son, for  example,  who  has  just  experienced  a  narrow  escape 
will   often   be   filled  with  surprise  and  anxiety   amouDtmg 
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almost  to  terroh    The  event  being  past,  these  feelings  are, 
at  the  time,  in  strictness  inappropriate.     If,  as  is  quite  pos- 
sible, they  are  merely  instinctive,  or  the  result  of  association, 
they  do  not  fall  within  the  province  of  any  kind  of  Logic. 
If,  however,  as  seems  to  me  far  more  likely,  they  partially 
arise  fix)m  a  supposed  transference  of  ourselves  into  that 
point  of  past  time  at  which  the  event  was  just  about  to  hap- 
pen, and  the  production  by  imagination  of  the  feelings  we 
akould  then  expect  to  experience,  this  process  partakes  of 
the  nature  of  an  inference,  and  can  be  right  or  wrong.     In 
other  words,  the  alarm  may  be  proportionate  or  dispropor- 
tionate to  the  amount  of  danger  that  might  fairly  have  been 
reckoned  upon  in  such  a  hypothetical  anticipation.     If  we 
attend  to  the  remarks  frequently  uttered  by  people  on  such 
occasions,  we  shall  find,  I  think,  that  they  do  distinctly  con- 
rider  that  their  feelings  admit  of  justification;  if  so,  I  do 
not  perceive  by  what  other  process  they  can  be  justified 
than  by  that  which  has  been  just  described.     If  the  sup- 
posed transfer  were  completely  carried  out,  there  would  be 
no  fallacy ;  but  it  is  often  very  incompletely  done,  some  of 
the  component  parts  of  the  event  being  supposed  to  be  de- 
termined or  'arranged'  (to  use  a  sporting  phrase)  in  the 
form  in  which  we  now  know  that  they  actually  have  hap- 
pened, and  only  the  remaining  ones  being  fairly  contem- 
plated as  future  chances  by  Probability. 

A  man,  for  example,  is  out  with  a  friend,  whose  rifle  goes 
off  by  accident,  and  the  bullet  passes  through  his  hat.  He 
trembles  with  anxiety  at  thinking  what  might  have  hap- 
pened, and  perhaps  remarks, '  How  very  near  I  was  to  being 
killed  r  Now  we  may  safely  assume  that  he  means  some- 
thing more  than  that  a  shot  passed  very  close  to  him ;  such 
an  event  might  have  been  produced  purposely  and  cau- 
tiously by  his  friend,  and  in  that  case  his  feelings  would 
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have  been  totally  different.     He  has  now  some  vague  id^S^a 
that,  as  be  would  probably  say,  'bis  cbance  of  being  kill^^^ 
then  was  very  great.'     Hia  surprise  and  terror  may  be  ^*^ 
great  part  physical  and  instinctive,  arising  simply  from  iii^^ 
knowledge  that  the  shot  had  passed  very  near  him.    Ei:;— * 
hia  mental  state  may  be  analysed,  and  we  Khali  then  iaof=™* 
likely  find,  at  bottom,  a  fallacy  of  the  kind  described  abov^' 
To  speak  or  think  of  cbance  in  connection  with  the  incident 
or  to  go  back  to  what  might  have  been,  is  to  refer  the  particu-^ 
lar  incident  to  a  class  of  incidents  of  a  similar  character,  anC^ 
then  to  consider  the  comparative  frequency  with  which  th^^ 
contemplated  result  ensues.    Now  the  series  which  we  ma^^ 
suppose  to  be  moat  naturally  selected  in  this  case  is  one  com- 
posed  of  shooting   excursions  with  hia  friend ;  up  to  this 
point  the  proceedings  are  assumed  to  be  designed,  beyond  it 
only,  in  the  subsequent  event,  was  there  accident.     Once  in 
a  million  times  perhaps  on  such  occasions  the  gun  will  go 
off  accidentally ;  one  in  a  thousand  only  of  those  discharges 
will  be  directed  near  his  friend's  head.     If  we  will  make  the 
accident  a  matter  of  Probability,  we  ought  by  rights  in  this 
way  (to  adopt  the  language  of  the  first  example),  to  'tosa  up 
again'  fairly.     But  we  do  not  do  this ;  we  seem  to  assume  for 
certain  that  the  shot  goes  within  an  inch  of  our  heada,  de- 
tach that  from  the  notion  of  chance  at  all,  and  then  begin 
to  introduce  this  notion  again  for  possible  deflections  from 
that  saving  inch.     In  such  a  case  one's  prospects  natiu^y 
become  very  disagreeable, 

§  12.  If  the  reader  will  try  to  analyse  his  feelings  just 
after  he  has  bad  a  narrow  escape  himself,  or  witnessed  one 
in  others,  he  will  not  onfrequently  find  that  this  fallacy  is 
to  some  extent  involved  in  them.  The  mere  proximity  to  j 
danger  cannot  be  the  cause  of  the  anxiety,  for  in  other  cases 
where  the  danger  was  equally  near,  but  from  wliieb  the  no- 
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tion  of  chance  is  excluded,  no  such  anxiety  is  felt.     I  do  not 
think  that  any  one  can  make  any  justification  of  his  feelings, 
or  vould  naturally  attempt  to  make  one,  without  introducing 
the  notion  of  chance.     We  shall  find  it  scarcely  possible  to 
explain  what  we  feel  without  introducing  an  *  if,'  or  putting 
ourselves  mentally  into  the  same  position  again,  and  then 
thinking  about  the  different  issues  of  the  event  which  might 
oe  expected  as  a  general  rule  under  those  circumstances.    If 
^  such  a  position  the  probability  of  danger  would  be  really 
great,  terror  would  not  have  been  inappropriate  then,  and 
therefore  anxiety  is  a  very  legitimate  product  of  imagination 
afterwards.     But  if,  on  the  other  hand,  as  is  very  often  the 
case  when  all    the   chances   are   contemplated,   even   that 
amount  of  proximity  to  danger  which  was  actually  experi- 
enced was  extremely  improbable,  then  no  justification  can  be 
oflfered  for  the  subsequent  anxiety. 

§  13.  (III.)  We  will  now  notice  a  fallacy  connected  with 
the  subjects  of  betting  and  gambling.  Many  or  most  of  the 
popular  misapprehensions  on  this  subject  imply  such  utter 
ignorance  and  confusion  as  to  the  foundations  of  the  science 
that  it  would  be  needless  to  discuss  them  here.  The  follow- 
ing however  is  of  a  far  more  plausible  kind,  and  has  been 
a  source  of  perplexity  to  persons  of  considerable  acuteness. 
It  appears  to  many  to  be  a  subtle  and  mysterious  receipt 
for  enabling  any  one  to  win  whatever  sum  he  pleases,  pro- 
vided only  that  he  is  allowed  to  choose  on  each  occasion  the 
amount  of  the  stake  to  be  played  for. 

The  case,  put   into  the   simplest  form,  is  as  follows*. 
Sappose  that  a  person  A   is  playing  against  B,  B  being 

1  It  Appears  to   have  been  well  Edinburgh,  for  1823)  which  discupses 

Icnown  to  gamblers  under  the  name  certain  points  connected  with  it,  but 

of  the  Martingale.    There  is  a  paper  scarcely  touches  on  the  subject  of  the 

by  Babba^se  {Trans,  of  Royal  Soe.  of  sections  which  foUciw. 
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either  another  indivulual  or  a  group  of  irLdividuals,  saji'' 
gambling  bank.  They  begin  by  tosaing  for  a  shilling,  a,^ 
A  maintains  that  he  is  in  possession  of  a  device  which  W 
insure  hia  winning.  If  he  does  win  on  the  first  occasion  ' 
has  clearly  gained  his  point  so  far.  If  he  loses,  he  stal* 
next  time  two  shiUinga  instead  of  one.  The  result  of  conV 
is  that  if  he  wins  on  the  second  occasion  he  replaces  1 
former  loss,  and  is  left  with  one  shilling  profit  as  well.  • 
he  goes  on,  doubling  hia  stake  after  every  loss,  with  t> 
obvious  result  that  on  the  first  occasion  of  success  he  mat* 
good  all  his  previous  losses,  and  is  left  with  a  shilling  ov^ 
But  such  an  occasion  must  come  sooner  or  later,  by  t 
assumptions  of  chance  on  which  the  game  is  founded.  Her* 
it  follows  that  he  cau  insure,  sooner  or  later,  being  lefts 
final  winner.  Moreover  he  may  win  to  any  amoimt ;  firs^ 
from  the  obvious  consideration  that  he  might  make  fc 
initial  stake  as  large  as  he  pleased,  a  hundred  pounds,  f 
instance,  instead  of  a  shilling;  and  secondly,  because  wb- 
lie  has  done  once  he  may  do  again.  He  may  put  his  sliillic: 
by,  and  have  a  second  spell  of  play,  long  or  short  as  tt 
case  may  be,  with  the  same  termination  to  it.  According! 
by  mere  persistency  he  may  accumulate  any  smn  of  mone 
he  pleases,  in  apparent  defiance  of  all  that  is  meant  by  lud 
§  14.  I  have  classed  this  opinion  among  fallacies,  as  tb 
present  is  the  most  convenient  opportunity  of  discussing  il 
though  in  strictness  it  should  rather  be  termed  a  paradoi 
since  the  conclusion  is  perfectly  sound.  The  only  fallae 
consists  in  regarding  such  a  way  of  obtaining  the  result  a 
mysterious.  Ou  the  contraiy,  there  is  nothing  more  ees 
than  to  insure  ultimate  success  under  the  given  condittooi 
The  point  is  worth  enquiry,  from  the  principles  it  involvei 
and  because  the  answers  commonly  given  do  not  quite  mea 
the  difficulty.     It  is  sometimes  urged,  for  instance,  that  I 
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bfibnk  would  or  does  allow  the  speculator  to  choose  at  will 
tli^  amount  of  his  stake,  but  puts  a  strict  limit  to  the  amount 
for  which  it  will  consent  to  play.     This  is  quite  true,  but  is 
of    course  no  answer  to  the  hypothetical  enquiry  before  us, 
w-lxich  assumes  that  such  a  state  of  things  is  allowed.    Again, 
it   may  be  replied,  that  we  have  no  right  to  assume  that  the 
fortune  of  the  player  will  hold  out  in  this  way,  for  he  may  be 
njiined  before  his  turn  of  luck  comes.    This  too  is  quite  true, 
l>vit  does  not  explain  the  difficulty.     We  have  only  to  sup- 
pose the  men  to  be  playing  on  credit  to  remove  the  objection, 
riiere  is  no  reason  whatever  why  any  money  should   pass 
'>^tiween   them   till  the  affair   is  finally  settled.     All   such 
tra.nsactions,  nearly,  must  be  carried  on  to  some  extent  on 
ci'edit,  unless  there  is  to  be  the  trouble  of  perpetual  pay- 
JJf^ents  backwards  and  forwards ;  and  it  is  therefore  perfectly 
^^Sitimate  to  suppose  a  state  of  things  in  which  no  enquiry 
^  made  as  to  the  solvency  of  either  of  the  parties  until  the 
ci^isis  agreed  upon  has  been  reached, 

§  15.    What  puzzles  people  here  is,  I  presume,  the  sup- 
posed fact  that  in  some  mysterious  way  certainty  has  been 
conjured  out  of  uncertainty;   that  in  a  game  where   the 
detailed    events    are    utterly  inscrutable,    and    where    the 
average,  by  supposition,  shows  no  preference  for  either  side, 
<»ie  party  is  nevertheless  succeeding  somehow  in  steadily 
(tawing  all  the  luck  his  own  way.     It  looks  to  them  as  if  it 
were  a  parallel  case  with  that  of  a  man  who  should  succeed 
by  some  device  in  permanently  securing  more  than  half  of 
the  tosses  with  a  penny  which  was  nevertheless  to  be  re- 
garded as  a  perfectly  fair  one. 

All  this  is  quite  a  mistake.  The  real  fact  is  that  A  does 
not  expose  his  gains  to  chance  at  all ;  all  that  he  so  exposes 
is  the  number  of  times  he  has  to  wait  until  he  gets  them. 
Put  such  a  case  as  this.     I  offer  to  give  a  man  any  sum  of 

24—2 


372  Fallacies.  [chap.  x^H 

niODoy  he  chocwes  to  mention  provided  he  wil!  at  once  give 
it  back  again  to  me  with  one  pound  more.  It  does  not  need 
■much  acuteoess  to  see  that  it  is  a  matter  of  profound  in- 
difference to  me  whether  he  chooses  to  mention  one  pound, 
or  ten,  or  a  hundred.  Now  suppose  that  instead  of  leaving 
it  to  his  choice  which  of  these  sums  is  to  be  selected  each 
time,  the  two  parties  agree  to  leave  it  to  chance.  Let  them, 
for  instance,  draw  a  number  out  of  a  hag  each  time,  and  let 
that  bo  the  sum  which  A  gives  to  B  under  the  prescribed 
conditions.  The  case  is  not  altered  in  the  least.  A  still 
gains  his  pound  each  time,  for  the  introduction  of  the  element 
of  chance  has  not  in  any  way  touched  this.  All  that  it  does 
is  to  make  this  pound  the  result  of  an  uncertain  subtrac- 
tion sum^  sometimes  10  minus  9,  Boraetimes  50  minus  49, 
and  BO  on.  It  is  these  numbers  only,  not  their  difference, 
which  he  submits  to  luck,  and  this  is  of  no  consequence 
■whatever. 

§  16.  To  suggest  to  any  individual  or  company  that 
they  should  consent  to  go  on  playing  upon  such  terms  as 
these  would  be  too  barefaced  a  proposal  for  any  one  to  dream 
of  making  it.  And  yet  the  case  in  question  h  identical  in 
principle,  and  almost  identical  in  form,  with  this.  To  offer 
to  give  a  man  any  sura  he  likes  to  name  provided  he  gives 
you  hack  again  that  same  sump/ws  one,  and  to  offer  him  any 
number  of  terms  he  pleases  of  the  aeries  1,  2,  4,  S,  16,  &c., 
provided  you  have  the  last  term  of  the  set,  are  one  and  the 
same  thing.  The  only  difference  ia  that  in  the  latter  case 
the  result  is  attained  with  somewhat  more  of  arithmetical 
parade.  Equally  identical  are  the  processes  in  case  we  prefer 
to  leave  it  to  chance,  instead  of  to  choice,  to  decide  what 
sum  or  what  number  of  terms  shall  be  fixed  upon.  This 
latter  ia  what  is  really  done  in  the  case  in  question.  A  man 
who  consents  to  go  on  doubling  his  stake  every  time  he 
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wins,  is  leaving  Dothing  else  to  chance  than  the  determina- 
tioxi  of  the  particular  number  of  terms  of  such  a  geometrical 
sex-ies  which  shall  be  allowed  to  pass  before  he  stops.  The 
itt^tiiroduction  of  the  tossing  of  the  penny,  or  whatever  else 
is  -the  means  of  bringing  chance  to  bear  upon  the  matter, 
is     merely  an  ingenious  mode  of  mystification. 

§  17.    It  may  be  added  that  there  is  no  special  virtue  in 
tli  o  particular  series  in  question,  viz.  that  in  accordance  with 
wliich  the  stake  is  doubled  each  time.    All  that  is  needed  is 
tti^t  the  last  term  of  the  series  should  more  than  balance  all 
th.e  preceding  ones.    Any  other  series  which  increased  faster 
ttia.n  this  geometrical  one,  would  answer  the  purpose  as  well 
0^^  better.     Nor  is  it  necessary,  again,  that  the  game  should 
^  an  even  or  '  fair  *  one.     Chance,  be  it  remembered,  affects 
Bathing  here  but  the  number  of  terms  to  which  the  series 
attains  on  each  occasion,  its  final  result  being  always  arith- 
TD^etically  fixed.     When  a  penny  is  tossed  up  it  is  only  on 
^^ery  alternate  occasion  that  the  series  runs  to  more  than 
two  terms,  and  so  his  fixed  gains  come  in  pretty  regularly. 
But  unless  he  was  playing  for  a  limited  time  only,  it  would 
Dot  affect  him  if  the  series  ran  to  two  hundred  terms;  it 
would  merely  take  him  somewhat  longer  to  win  his  stakes. 
A  man  might  safely,  for  instance,  continue  to  lay  an  even 
bet  that  he  would  get  the  single  prize  in  a  lottery  of  a  thou- 
sand tickets,  provided  he  thus  doubled,  or  more  than  doubled, 
his  stake  each  time,  and  unlimited  credit  was  given. 

§  18.  So  regarded,  the  problem  is  simple  enough,  but 
there  are  two  points  in  it  to  which  attention  may  conveni- 
ently be  directed. 

In  the  first  place,  it  serves  very  pointedly  to  remind  us  of 
the  distinction  between  a  series  of  events  (in  this  case  the 
tosses  of  the  penny)  which  really  are  subjects  of  chance,  and 
our  conduct  founded  upon  these  events,  which  may  or  may 
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not  be  BO  anli^^ct '.  It  u  quite  poasUe  that  tiSi  Ulter 
be  so  cootrired  as  to  be  to  many  respects  a  ■nstta-  of 
late  certainty, — &  co&sideratiott,  I  prssame,  fawiKy 
to  profesdonal  betting  mea.  Wbj  is  tbe  ordbwy  vst  t^^ 
betting  on  the  tlirowB  of  a  penny  fair  to  both  partis  ?  Be- 
cause a  'fair'  series  is  '^rly'  treated.  Tbe  beads  ani  taS0 
Mcar  at  ran<ion),  but  on  an  average  equally  often,  aad  Ae 
fttakes  »TK  either  fixed  or  also  arranged  at  random.  If  a  man 
baiks  heads  every  time  for  tbe  same  amount,  he  will  of 
courae  in  the  long  run  neither  win  nor  lose,  Xeither  will  he 
if  he  varief)  the  stake  every  time,  provided  he  does  not  vary 
it  in  such  a  way  as  to  make  its  amonot  dependent  no  the 
fact  of  his  having  won  or  lost  the  time  before.  But  he 
may,  if  he  pleases,  and  tbe  other  party  con^tents,  so  arrange 
his  stakes  (as  in  tbe  case  in  question)  that  chance,  tf  one 
might  HO  express  it,  does  not  get  a  fair  chance.  Here  the 
hiinian  elements  of  choice  and  design  have  been  so  brought 
to  l^ear  upon  a  series  of  event*  which,  regarde<l  by  them~ 
selves,  exhibit  nothing  but  the  physical  characteristics  of 
chance,  that  the  latter  elements  disappear,  and  we  get  a 
result  which  is  arithmetically  certain.  Other  analogous 
instances  might  be  suggested,  but  the  one  before  us  has  the 
merit  of  most  ingeniously  disguising  the  actual  proce^. 

§  13.  In  the  second  place,  this  example  brings  before  n« 
■what  has  had  to  be  bo  often  mentioned  already,  namely,  that 
the  series  of  Probability  are  in  strictness  supposed  to  be 
interminable,  If  therefore  we  allow  either  party  to  coll 
upon  UB  to  atop,  especially  at  a  point  which  just  happens  to 
suit  bira,  we  may  get  results  decidedly  opposed  to  the 
integrity  of  the  theory.  In  the  case  before  us  it  is  a  neceft- 
eiiry  atipnlation  for  A  that  he  may  be  allowed  to  leave   ofiF 
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^hen  lie  wishes,  that  is  at  one  of  the  points  at  which  the 
^^row  is  in  his  favour.  Without  this  stipulation  he  may  be 
*eft  a  loser  to  any  amount. 

Introduce  the  supposition  that  one  party  may  arbitrarily 

call  for  a  stoppage  when  it  suits  him  and  refuse  to  permit  it 

sooner,  and  almost  any  system  of  what  would  be  otherwise  fair 

play  may  be  converted  iuto  a  very  one-sided  arrangement. 

Indeed,  in  the  case  in  questi(m,  A  need  not  adopt  his  device 

of  doubling  the  stakes  every  time  he  loses.     He  may  play 

with  a  fixed  stake,  and  nevertheless  insure  winning  (or,  for 

that  matter,  losing)  any  sum  he  pleases,  assuming  that  the 

game  is  even  and  that  he  is  permitted  to  play  on  credit. 

§  20.  To  examine  the  matter  thoroughly  would  involve 
a  mathematical  calculation,  but  so  much  as  follows  may  be 
readily  understood  by  the  ordinary  reader.  All  combinations 
or  runs  of  luck  have  their  definite  assignable  chances ; 
hence,  if  we  go  on  long  enough,  every  one  of  them  will  pre- 
sent itself  sooner  or  later.  The  result  of  this  is  that  the 
luck  sways  from  one  side  to  the  other  with  greater  and 
greater  oscillations  as  longer  scope  is  given.  The  average 
tending  to  remain  constant,  on  the  principles  described  in 
Ch.  I.,  the  absolute  departures  from  the  average  grow  greater 
and  greater.  Consider  a  short  period,  and  neither  party  will 
have  been  much  the  richer  or  poorer  during  it :  but  consider 
a  very  long  period,  and  each  of  them  will  find  that  at  some 
time  or  other  within  it  he  will  have  been  a  great  winner. 
Let  A  therefore  set  his  heart  upon  winning  any  sum  he 
likes  to  select,  and  all  that  is  necessary  is  that  he  should 
wait  till  he  finds  himself  in  the  desired  position  and  then 
stop.  Of  course  he  may,  if  he  pleases,  go  on  further;  but 
then  he  will  disturb  his  plan,  and  will  be  under  the  necessity 
of  waiting  till  the  same  position  is  reached  again.  The 
simple  fact  is  that  every  run  of  luck  having  its  determinate 
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chance,  any  resultant  state  of  wealth  on  either  aide  will  qH 
reached,  and  recur  again  and  again,  in  lapse  of  time.     Ileace 
he  who  wishes  to  leave  off  in  an  assigned  position,  has  only 
got  to  bide  his  time  till  that  position  is  attained,  and  tben 
retire  from  the  contest. 

So  far  is  there  from  being  anything  recondite  in  the  prin- 
ciples here  explained,  that  they  are  recognized  in  a  rudi- 
mentaiy  way,  it  may  be  preaiiined,  by  every  player  in  any 
game  that  involves  chance.  Nothing  is  more  common  than 
for  one  of  the  parties  to  offer  to  his  opponent,  or  to  claim 
from  him,  his  'revenge.'  This  simply  means  that  if  either 
party  ia  idlowed  to  wait  till  the  sway  of  luck  has  been  more 
than  usually  in  his  favour,  and  then  to  refuse  to  go  on  any 
further,  he  is  claiming  the  benefit  of  an  accident.  He  has 
chosen  (without  its  being  clearly  understood  beforehand  that 
he  was  entitled  to  choose)  to  leave  off  at  a  favourable  mo- 
ment; the  supposed  unfairness  consisting  in  the  fact  that 
his  opponent  either  has  had  similar  favourable  opportunities 
already  and  did  not  use  them,  or,  at  any  rate,  that  he  would 
have  them  ii'  allowed  longer  time. 

§  21.  (IV-)  A  common  mistake  is  to  assume  that  a  very 
unlikely  thing  will  not  happen  at  all.  It  is  a  mistake  which, 
when  thus  stated  in  words,  seems  too  obvious  to  be  com- 
mitted, for  the  meaning  of  an  unlikely  thing  is  one  that 
happens  at  rare  intervals ;  if  it  were  not  assumed  that  the 
event  would  happen  at  rare  intervals  it  would  not  be  called 
unlikely,  but  impossible.  This  is  an  error  which  could 
scarcely  occur  except  in  vague  popular  raisapprehention,  and 
is  so  abundantly  refuted  in  works  on  Probability,  that  it 
need  only  be  touched  upon  briefly  here.  It  follows  of  course, 
from  our  definition  of  Probability,  that  to  speak  of  a  very 
rare  combination  of  events  as  one  that  is  'sure  never  to  hap- 
pen,' is  to  use  language  incorrectly.     Such  a  phrase  majJi 
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pass  current  as  a  loose  popular  exaggeration,  but  in  strictness 
it  involves  a  contradiction.  The  truth  about  such  rare  events 
cannot  be  better  described  than  in  the  following  quotation 
from  De  Morgan* : — 

"It  is  said  that  no  person  ever  does  arrive  at  such  ex- 
tremely improbable  cases  as  the  one  just  cited  [drawing  the 
same  ball  five  times  running  out  of  a  bag  containing  twenty 
balls].  That  a  given  individual  should  never  throw  an  ace 
twelve  times  tunning  on  a  single  die,  is  by  far  the  most 
likely ;  indeed,  so  remote  are  the  chances  of  such  an  event 
in  any  twelve  trials  (more  than  2,000,000,000  to  1  against  it) 
that  it  is  unlikely  the  experience  of  any  given  country,  in 
any  given  century,  should  furnish  it.  But  let  us  stop  for  a 
moment,  and  ask  ourselves  to  what  this  argument  applies. 
A  person  who  rarely  touches  dice  will  hardly  believe  that 
doublets  sometimes  occur  three  times  running ;  one  who  han- 
dles them  frequently  knows  that  such  is  sometimes  the  fact. 
Every  very  practised  user  of  those  implements  has  seen  still 
rarer  sequences.  Now  suppose  that  a  society  of  persons  had 
thrown  the  dice  so  often  as  to  secure  a  run  of  six  aces  ob- 
served and  recorded,  the  preceding  argument  would  still  be 
used  against  twelve.  And  if  another  society  had  practised 
long  enough  to  see  twelve  aces  following  each  other,  they 
might  still  employ  the  same  method  of  doubting  as  to  a  run 
of  twenty-four;  and  so  on,  ad  infinitum.  The  power  of  ima- 
gining cases  whicli  contain  long  combinations  so  much  ex- 
ceeds that  of  exhibiting  and  arranging  tliem,  that  it  is  easy 
to  assign  a  telegraph  which  should  make  a  separate  signal 
for  every  grain  of  sand  in  a  globe  as  large  as  the  visible  uni- 
verse, upon  the  hypothesis  of  the  most  space-penetrating 
astronomer.  The  fallacy  of  the  preceding  objection  lies  in 
supposing  events  in  number  beyond  our  experience,  composed 

^  Essay  on  Probabilitiest  p.  126. 
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entirely  of  sequences  such  as  fall  within  our  experience.     _— -^ 
makes  the  past  necessarily  contain  the  whole,  as  to  the  quf^^*^ 
lity  of  its  components;  and  judges  by  samples.     Now  th*^^ 
least  cautious  huyer  of  grain  rei^uires  to  examine  a  handfti' 
before  he  judges  of  a  bushel,  and  a  bushel  before  he  judges 
of  a  load.     But  relatively  to  such  enormous  numbers  of  com- 
binations as  are  frequently  proposed,  our  experience  doea  not 
deserve  the  title  of  a  handful  as  compared  with  a  bushel,  or     j 
even  of  a  single  grain."  I 

§  22.     The  origin  of  this  inveterate  mistake  is  not  diffi-     ) 
cult  to  be  accounted  for.     It  arises,  no  doubt,  from  the  exi-     i 
gencies   of  our  practical  life.     No  man  can  bear  in  mind     ' 
every  contingency  to  which  he  may  be  exposed.     If  therefore     ! 
we  are  ever  to  do  anything  at  all  in  the  world,  a  large  num-     | 
her  of  the  rarer  contingencies  must  be  left  entirely  out  of    \ 
account.     And  the  necessity  of  this  oblivion  is  strengthened     | 
by  the  shortness  of  our  life.     Mathematically  speaking,  it 
would  he  said  to  be  certain  that  any  one  who  lives  long    | 
enough  will  be  bitten  by  a  mad  dog,  for  the  event  is  not  an 
impossible,  but  only  an  improbable  one,  and  must  therefore 
come  to  pass  in  time.     But  this  and  an  indefinite  number 
of  other  disagreeable  contingencies  have  on  most  occasions    , 
to  be  entirely   ignored  in  practice,  and  thence  they  come    j 
almost  necessarily  to  drop  equally  out  of  our  thought  and 
expectation.     And  when  the  event  is  one  in  itself  of  no  im-    . 
portance,  like  a  rare  throw  of  the  dice,  a  great  effort  of  ■, 
imagination  may  be  required,  on  the  part  of  persons  not  so-    i 
customed   to   abstract   mathematical  calculation,   to  eoabla    i 
them  to  realize  the  throw  as  being  even  possible.  | 

§  23.     Attempts  have  sometimes  been  made  to  estimate 
what  extremity  of  unlikelihood  ought  to  be  considered  as 
equivalent  to  this  practical  zero  point  of  belief.     In  so  far  aa    , 
such  attempts  are-  carried  out  by  logicians,  or  by  those  -wbt 
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^  xinwilHng  to  resort  to  mathematical  valuation  of  chances, 

^^y  must  be  regarded  as  merely  a  special  form  of  the  modal 

^^^culties  discussed  in  the  twelfth  chapter,  and  need  not 

^*^^refore  be  reconsidered  here;  but  a  word  or  two  may  be 

Wded.  concerning  the  views  of  some  who  have  looked  at  the 

Waiter  from  the  mathematician's  point  of  view, 

Tne  principal  of  these  is  perhaps  Buffon.     He  has  ar- 
rived at  the  estimate  {Arithm4tique  Morale  §  viii.)  that  this 
practical  zero  is  equivalent  to  a  chance  of  -YJsh^'     ^^^ 
grounds  for  selecting  this  fraction  are  found  in  the  fact  that, 
according  to  the  tables  of  mortality  accessible  to  him,  it  re- 
presents the  chance  of  a  man  of  56  dying  in  the  course  of 
the  next  day.     But  since  no  man  under  those  circumstances 
takes  the  chance  into  the  slightest  consideration,  it  follows 
that  it  is  practically  estimated  as  having  no  value. 

It  is  obvious  that  this  result  is  almost  entirely  arbitrary, 
and  in  fact  his  reasons  cannot  be  regarded  as  anything  more 
than  a  slender  justification  from  experience  for  adopting  a 
^5onveniently  simple  fraction ;  a  justification  however  which 
would  apparently  have  been  equally  available  in  the  case  of 
any  other  fractions  lying  within  wide  limits  of  the  one 
selected. 

§  24.  There  is  one  particular  form  of  this  error,  which, 
from  the  importance  occasionally  attached  to  it,  deserves 
perhaps  more  special  examination.  As  stated  above,  there 
can  be  no  doubt  that,  however  unlikely  an  event  may  be,  if 
we  (loosely  speaking)  vary  the  circumstances  sufficiently,  or 
if,  in  other  words,  we  keep  on  trying  long  enough,  we  shall 
meet  with  such  an  event  at  last.  If  we  toss  up  a  pair  of 
dice  a  few  times  we  shall  get  doublets ;  if  we  try  longer  with 
three  we  shall  get  triplets,  and  so  on.  However  unusual  the 
event  may  be,  even  were  it  sixes  a  thousand  times  running, 
it  will  come  some  time  or  other  if  we  have  only  patience  and 
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vitality  enough.     Now  apply  this  result  to  tlie  letters  of 
alphabet.     Suppose  that  one  at  a  time  is  drawn  from  a  fc^^^^^' 
which  contains  them  all,  and  is  then  replaced.     If  the  letW^^ 
were  written  down  one  after  another  as  they  occurred,      -^ 
would  commonly  be  expected  that  they  would  be  found    ^'^ 
make  mere  nonsense,  and  would  never  arrange  themselv*^ 
into  the  words  of  any  language  known  to  men.     No  mors 
they  would  in  general,  hut  it  is  a  commonly  accepted  resiiU 
ctf  the  theory,  and  one  which  we  may  assume  the  reader  to 
be  ready  to  admit  without  further  dbcuasion,  that,  if  llie      i 
process  were  continued  long  enoiigh,  words  making  sense     [1 
would  appear ;  nay  more,  that  any  book  we  chose  to  meo-     ( 
tion,- — Milton's  Paradise  Lost  or  the  plays  of  Shakespeare,     ■] 
for  example, — would  be  produced  in  this  way  at  last.     It 
would  take  almost  as  many  days  as  we  have  space  in  this 
volume  to  represent  in  figures,  to  make  tolerably  certain  of 
obtaining  the  former  of  these  works  by  thus  drawing  letters    i 
out  of  a  bag,  but  the  desired  result  would  be  obtained  at 
length'.     Now  many  people  have  not  unnatiu-ally  thought  it    ! 
derogatory  to  genius  to  suggest  that  its  productions  could    i 
have  also  been  obtained  by  chance,  whilst  others  have  gone    i 


'  The  procesB  of  calculation  mny 
te  rendilj  indicated.  Thtre  ^re,  say, 
about  360,000  letteirs  in  the  work  in 
question.  Since  any  of  the  2fi  letters 
of  the  ftlplmbet  may  be  dramt  any 
time,  the  poasible  niiniber  of  com- 
binations would  be  2B**''™';  a  num- 
her  which,  as  may  easily  be  inferred 
from  a  table  of  logarithme,  would 
demand  for  its  expression  nearly 
600,000  fignres.  Only  one  of  these 
combinations  is  favourable,  if  we 
reject  variations  of  spelling.  Hence 
nil^  divided  by  tbie  nuinbei  would 


represeut  the  cbonce  of  fretting  th« 
desired  rexult  by  any  one  random 
eelectiou  of  the  required  number  ot 
350,000  letters, 

Kow  if  the  chance  of  an  event  on 


is  - ,  the  chance  o(  get- 
at  least  in  n  triali  ia    >' 
for  we  shall  do  thia   li 

ail    n    timeB    ruaning.    ' 
'When  [as  in  the  cane  in   qaestion) 
n  ia  very  large,  this  may  b 
tkigehraioaUy  to  be  equiralentto  Oi 
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^^  t.o  argue,  K  this  be  the  case,  might  not  the  world  itself  in 
™^^  manner  have  been  produced  by  chance  ? 

§   25.     We  will  begin  with  the  comparatively  simple,  de- 
*^^T^inate,  and  intelligible  problem  of  the  possible  production 
,  ^*  the  works  of  a  great  human  genius  by  chance.     With 
^^rd  to  this  possibility,  it  may  be  a  consolation  to  some 
timid  minds  to  be  reminded  that  the  power  of  producing  the 
""^orks  of  a  Shakespeare,  in  time,  is  not  confined  to  consum- 
mate genius  and  to  mere  chance.     There  is  a  third  alterna- 
tive, viz.  that  of  purely  mechanical  procedure.      Any  one, 
down  almost  to  an  idiot,  might  do  it,  if  he  took  sufficient 
time  about  the  task.    For  suppose  that  the  required  number 
of  letters  were  procured  and  arranged,  not  by  chance,  but 
designedly,  and  according  to  rules  suggested  by  the  theory 
of  permutations :  the  letters  of  the  alphabet  and  the  number 
of  them  to  be  employed  being  finite,  every  order  in  which 
they  could  occur  would  come  in  its  due  turn,  and  therefore 
every  thing  which  can  be  expressed  in  language  would  be 
arrived  at  some  time  or  other ;  the  works  of  Shakespeare  of 
course  amongst  other  things.     It  might  take  as  long  to  do  it 
in  one  of  these  irregular  ways  as  in  the  other,  but  with  un- 
limited time  either  plan  would  be  feasible. 

There  is  really  nothing  that  need  startle  or  shock  any  one 
in  such  a  result.  Its  possibility  arises  from  the  following  cause. 
The  number  of  letters,  and  therefore  of  words,  at  our  disposal 
-is  limited;  whatever  therefore  we  may  desire  to  express 
in  language  necessarily  becomes  subject  to  corresponding 
limitation.  The  possible  variations  of  thought  are  literally 
infinite,  so  are  those  of  spoken  language  (by  intonation  of 

of  about  2  to  1.    That  is,  when  we  above  represented,  it  is  still  only  2  to 

have  drawn  the  requisite  quantity  1  that  we  shall  have  secured  what  we 

of  letters  a  number  of  times  equal  want. 
to  the  inconceivably  great  number 
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the  voice,  &c.) ;  but  when  we  come  to  woriis  there  ii 
ation,  the  nature  of  which  is  distinctly  conceivabh 
mind,  though  the  restriction  is  one  that  in  prac 
never  be  appreciable,  owing  to  the  fiict  that  the  nil 
combinations  which  may  be  produced  is  bo  euormo 
surpass  all  power  of  the  imagination  to  realize'.  Th 
therefore  is  p!ajn,  and  it  is  one  that  will  apply  to  m) 
cases  as  well,  that  to  put  a  finite  limit  upon  the  ni 
ways  ID  which  a  thing  can  be  done,  is  to  iietermine 
one  who  is  able  and  willing  to  try  long  enough  shall 
in  doing  it  If  a  great  genius  condesccndti  to  pe 
under  these  circumstances,  he  must  submit  to  the  p« 
of  having  his  claims  rivalled  or  disputicd  by  the  cl 
and  idiot.  If  Shakespeare  were  limited  to  the  use 
or  nine  assigned  words,  the  time  within  which  ti 
agents  might  claim  equality  with  him  would  not 
M  gi^eat.     Aa  it  is,  having  had  the  range  of  th(  ~ 

'  giiage  at  his  disposal,  his  reputation  is  not  in  danger 

assailed  by  any  such  methods. 

As  an  additional  security  it  may  be  remarked,  m 
to  both  of  these  latter  agents,  that,  even  when  in 
time  they  had  stumbled  upon  a  brilliant  concept 
would  probably  not  be  aware  of  the  fact ;  so  that 
they  would  require  a  Shakespeare  at  their  ell 
them  at  wiiich  of  their  performances  they  had  1: 
§  26.  The  case  of  the  possible  production 
by  chance  leads  us  into  an  altogether  different  M 
cussion.  We  are  not  here  dealing  with  figures 
and  use  of  which  are  within  the  fair  powers  ol 
standing,  however  the  imagination  may  break 

'  The  locgest  life  whieli  conld  ntter  iuaignifi* 
reniiODably  he  Rttribnted  to  aaj  tan-  bodIi  perioila  (i 
guage  would  of  coiujse  dwindle  into      here  arithmeticall;  I 
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^^ixpting  to  realize  the  smallest  fra<^ion  of  their  full  signi- 
MCatxce.     The  understanding  itself  is  wandering  out  of  its 
"t^per  province,  for  the  conditions  of  the  problem  cannot  be 
signed.     When  we  draw  letters  out  of  a  bag  we  know  very 
^^U  what  we  are  doing,  but  what  is  really  meant  by  pro- 
ducing a  world  by  chance  ?     By  analogy  of  the  former  case, 
ve  may  assume  that  some  kind  of  agent  is  presupposed ; — 
perhaps  therefore   the  following  supposition  is  less  absurd 
than  any  other.     Imagine  some  being,  not  a  Creator  but  a 
fiort  of  Deraiurgus,  who  has  had  a  quantity  of  materials  put 
into  his  hands,  and  he  assigns  them  their  collocations  and 
their  laws  of  action,  blindly  and  at  haphazard  :  what  are  the 
odds  that  such  a  world  as  we  actually  experience  should  have 
been  brought  about  in  this  way? 

If  it  were  worth  while  seriously  to  set  about  answering 
such  a  question,  and  if  some  one  would  furnish  us  with  the 
number  of  the  letters  of  such  an  alphaV)et,  and  the  length  of 
the  work  to  be  written  with  them,  we  could  proceed  to  indi- 
cate the  result.  But  so  much  as  this  ma}'^  surely  be  aflSrmed 
about  it ; — that,  far  from  merely  finding  the  length  of  this 
small  volume  insufficient  for  containing  the  figures  in  which 
the  adverse  odds  would  be  given,  all  the  paper  which  the 
world  has  hitherto  produced  would  be  used  up  before  we  had 
got  far  on  our  way  in  writing  them  down. 

The  question  would  hardly  have  been  worth  noticing  at 
all,  except  as  a  good  opportunity  of  reminding  the  reader  of 
the  somewhat  artificial  nature  of  the  distinction  between 
necessaiy  and  contingent  truth.  The  moment  we  admit  a 
possibility,  people  seem  to  think  that  this  marks  a  distinc- 
tion in  kind  from  that  which  they  regard  as  impossible. 
But  the  fact  is  that  no  proposition,  even  of  the  kind  tlxat  we 
use  as  typical  of  certainty,  approaches  in  ajgancy  to  the 
denial  that  this  world  was  (under  the  above  supjx/sitious) 
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produced  by  chance.  Take,  for  example,  the  simplest  pr-^ 
sition  in  Euclid.  The  begiuner  notoriously  is  apt  to  ir»-^^ 
mistakes  there ;  we  cannot  therefore  be  certain  that  the  • 
vanced  mathematician  may  not  do  ao  too,  nor  therefore  t>tf 
any  number  of  them  may  not  equally  fail.  Whatever  figi*'^ 
be  put  ui>on  these  contingencies  we  may  safely  say  that  tb 
result  stands  in  point  of  cogency  as  far  below  the  non-pn^ 
ductioD  of  a  chance  world,  as  it  stands  above  what  we  com' 
mouly  regard  as  utterly  doubtful  events. 

§  27.  There  is  another  form  of  this  practical  inabiUty  to 
distinguish  between  one  high  number  and  another  in  the 
estimation  of  chances,  which  deserves  passing  notice  from  ita 
importance  in  arguments  about  heredity.  People  will  often 
urge  an  objection  to  the  doctrine  that  qualities,  mental  and 
bodily,  are  transmitted  from  the  parents  to  the  offspring,  on 
the  ground  that  there  are  a  multitude  of  instances  to  the 
contrary,  in  fact  a  great  majority  of  such  instances.  To 
raise  this  objection  implies  an  utter  want  of  appreciation  of 
the  very  great  odds  which  possibly  may  exist,  and  which  tJie 
argument  in  support  of  heredity  implies  do  exist  against  any 
given  person  being  distinguished  for  intellectual  or  other 
eminence.  This  is  doubtless  partly  a  matter  of  defiDition, 
depending  upon  the  degree  of  rarity  which  we  consider  to  be 
implied  by  eminence;  but  taking  any  reasonable  sense  of  the 
term,  we  shall  readily  see  that  a  very  great  proportion  of 
failures  may  still  leave  an  enormous  preponderance  of  evi- 
dence in  favour  of  the  heredity  doctrine.  Take,  for  instance, 
that  degree  of  eminence  which  is  implied  by  being  one  of 
four  thousand.  This  is  a  considerable  distinction,  though, 
since  there  are  about  two  thousand  such  persons  to  be  found 
amongst  the  total  adult  male  population  of  Great  Britain,  it 
is  far  from  implying  any  conspicuous  genius.  Now  suppose 
that  in  examining  the  cases  of  a  large  niunber  of  the  chil- 
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^^^Xi    of  such  persons,  we  had  found  that  199  out  of  200  of 
vix^tn   failed  to  reach  the  same  distinction.     Many  persons 
"^^uld  conclude  that  this  was  pretty   conclusive   evidence 
^S^nst  any  hereditary  transmission.     To  be  able  to  adduce 
^^V  one  favourable,  as  against  199  hostile  instances,  would 
^  them  represent  the  entire  break-down  of  any  such  theory, 
l-he  error,  of  course,  is  obvious  enough,  and  one  which,  wiih 
^Qe  figures  thus  before  him,  hardly  any  one  could  fail  to 
avoid.    But  if  one  may  judge  from  common  conversation 
and  other  such  sources  of  information,  it  is  found  in  practice 
exceedingly  difficult  adequately  to  retain  the  conviction  that 
even  though   only  one  in   200   instances  were   favourable, 
this  would  represent  odds  of  about  20  to  1  in  favour  of  the 
theory.     If  hereditary  transmission  did  not  prevail,  only  one 
in  4000  sons  would  thus  rival  their  fathers ;   but  we  find 
actually,  let  us  say,  (we  are  of  course  taking  imaginary  pro^ 
portions  here),  that  one  in  200  does.     Hence,  if  the  statistics 
are  large  enough  to   be  satisfactory,  there  has  been  some 
influence  at  work  which  has  improved  the  chances  of  mere 
coincidence  in  the   ratio   of  20  to  1.     We  are   in  fact  so 
little  able  fully  to  realise  the  meaning  of  very  large  numbers, 
that  unless  we  repeatedly  check  ourselves  by  arithmetical 
considerations  we  are  too  apt  to  treat  and  estimate  all  be- 
yond certain  limits  as  equally  vast  and  vague.     When  we 
come  to  deal  with  millions  instead  of  with  thousands  this 
tendency  becomes  of  course  much  stronger. 

§  28.  (V.)  In  discussing  the  nature  of  the  connexion 
between  Probability  and  Induction,  we  examined  the  claims 
of  a  rule  commonly  given  for  inferring  the  probability  that 
an  event  which  had  been  repeatedly  observed  would  recur 
again.  I  endeavoured  to  show  that  all  attempts  to  obtain 
and  prove  such  a  rule  wer^  necessarily  futile ;  if  these  reasons 
were  conclusive  the   employment  of  such  a  rule  must  of 
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course  he  regarded  as  fiillacioiis.  A  few  examples  may  C^^^^ 
veniently  be  added  here,  tending  to  sliow  how  instea*^^^ 
there  being  merely  a  single  rule  of  succession  we  might  t:;^ ' 
ter  divide  the  possible  forms  of  the  rule  into  three  classes, 

(1)  In  some  cases  when  a  thing  has  been  observed  ^ 
happen  several  times  it  becomes  in  consequence  inore  lik^A-^ 
that  the  thing  should  happen  again.  This  agrees  with  ib^ 
ordinary  form  of  the  rule,  and  is  probably  the  case  of  most^ 
frequent  occurrence.  The  necessary  vagueness  of  expression 
when  we  talk  of  the  'happening  of  a  thing'  makes  it  quil« 
impossible  to  tolerate  the  rule  in  this  general  form,  hut  if  we 
specialize  it  a  little  we  shall  find  it  assume  a  more  familiar 
shape.  If,  for  example,  we  have  observed  two  or  more  pro- 
perties to  be  frequently  associated  together  in  a  succession  of 
individuals,  we  shall  conclude  with  some  force  that  they  will 
be  found  to  he  so  connected  in  future.  The  strength  of  our 
conviction  however  will  depend  not  merely  on  the  number 
of  observed  coincidences,  but  on  far  more  complicated  con- 
siderations; for  a  discussion  of  which  the  reader  must  be 
referred  to  regular  treatises  on  Inductive  evidence.  Or  again, 
if  we  have  observed  one  of  two  events  succeed  the  other  several 
times,  the  occun-ence  of  the  former  will  excite  in  most  cases 
eome  degree  of  expectation  of  the  latter.  As  before,  how- 
ever, the  degree  of  our  expectation  is  not  to  be  assigned  by 
any  simple  formula;  it  will  depend  in  part  upon  the  sup- 
posed intimacy  with  which  the  events  are  connected.  To 
attempt  to  lay  down  definite  rules  upon  the  subject  would 
lead  to  a  discussion  upon  laws  of  causation,  and  the  circum- 
stances under  which  their  existence  may  be  inferred,  and 
therefore  any  further  consideration  of  the  matter  must  be 
abandoned  here. 

g  29.     (2)     Or,  secondly,  the  past  recurrence  may  in  it- 
self give  no  valid  grounds  for  inference  about  the  future; 
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^is   is  the  case  which  most  properly  belongs  to  Probability^ 
*- "^SLti  it  does  so  belong  will  be  easily  seen  if  we  bear  in  mind 
tue    fundamental  conception  of  the  science.     We  are  there 
Witroduced  to  a  series,— for  purposes  of  inference  an  indefi- 
^tely  extended  series,— of  terms,  about  the  details  of  which, 
formation,  except  on  certain  points,  is  not  given;  our  know- 
ledge being  confined  to  the  statistical  fact,  that,  say,  one  in 
ten  of  them  has  some  attribute  which  we  will  call  X.     Sup- 
pose now  that  five  of  these  terms  in  succession  have  been  X, 
what  hint  does  this  give  about  the  sixth  being  also  an  X  ? 
Clearly  none  at  all ;  this  past  fact  tells  us  nothing ;  the  for- 
mula for  our  inference  is  still  precisely  what  it  was  before, 
that  one  in  ten  being  X  it  is  one  to  nine  that  the  next  term 
i&  X     And  however  many  terms  in  succession  had  been  of 
one  kind,  precisely  the  same  formula  would  still  be  given. 

§  30.  The  way  in  which  events  will  justify  the  answer 
given  by  this  formula  is  often  misunderstood.  For  the 
benefit  therefore  of  those  unacquainted  with  some  of  the  con- 
ceptions familiar  to  mathematicians,  a  few  words  of  explana- 
tion may  be  added.  Suppose  then  that  we  have  had  X 
twelve  times  in  succession.  This  is  clearly  an  anomalous 
state  of  things.  To  suppose  anything  like  this  continuing 
repeatedly  to  occur  would  be  obviously  in  opposition  to  the 
statistics,  which  assert  that  in  the  long  run  only  one  in  ten 
is  X.  But  how  is  this  anomaly  got  over  ?  In  other  words, 
how  do  we  obviate  the  conclusion  that  X's  will  occur  more 
frequently  than  once  in  ten  times,  after  such  a  long  succes- 
sion of  them  as  we  have  now  had  ?    Many  people  seem  to 

1  We  are  here  assaming  of  conrse  assuming  that  e.  g.  the  die  is  known 

thftt  the  ultimate  limit  to  which  our  to  be  a  fair  one ;  if  this  is  not  known, 

avenge  tends  is  known,  either  from  but  a  possible  bias  has  to  be  inferred 

knowledge  of  the  causes  or  from  pre-  from  its  observed  performances,  the 

yiouB  extensive  experience.    We  are  case  falls  under  the  last  head. 
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^M      of  Prob 
^^B     part 
^^H     water 


believe  that  there  must  be  a  diminution  of  ^'a  afterw^*"** 
to  counterbalance  tlieir  past  preponderance.     Tbis  how^"*'' 
would  be  quite  a  mistake;   the  proportion  in  ■whicb  fcJ*^ 
occur  in  future  must  remain  the  same  throughout;  it  canH*"' 
be  altered  if  we  are  to  adhere  to  our  statistical  furmu-''* 
The  fact  is  that  the  rectification  of  the  exceptional  distarf''  j 
ance  in  the  proportion  will  be  brought  about  simply  by  tb^  J 
continual  influx  of  frt^sh  terms  in  the  series.     These  will  ii*     ' 
the  long  run  neutralize  the  disturbance,  not  by  any  sijeoiiJ 
adaptation,  as  it  were,  for  the  purpose,  but  by  the  mere 
weight   of  their   overwhelming   numbers.     At   every   stage 
therefore,  in  the  succession,  whatever  might  have  been  the 
number  and  nature  of  the  preceding  terms,  it  will  still  be 
true  to  say  that  one  in  ten  of  the  terms  will  be  an  X 

§  31.  If  we  had  to  do  only  with  a  finite  number  of 
terms,  however  large  that  number  might  be,  such  a  disturb- 
ance as  we  have  spoken  of  would,  it  is  true,  need  a  special 
alteration  in  the  subsequent  proportions  to  neutralize  its 
effects.  But  when  we  have  to  do  with  an  infinite  number  of 
terms,  this  is  not  the  case  ;  the  'limit'  of  the  series,  which  is 
what  we  then  have  to  deal  with  (Ch.  T.  §  36),  is  entirely  un- 
affected by  these  temporary  disturbances.  In  the  continued 
progress  of  the  series  we  shall  find,  as  a  matter  of  fact, 
more  and  more  of  such  disturbances,  and  these  of  a  more 
and  more  exceptional  character.  But  whatever  the  point 
we  may  occupy  at  any  time,  if  we  look  forward  or  backward 
into  the  indefinite  extension  of  the  series,  we  shall  still  see 
that  the  ultimate  limit  to  the  proportion  in  which  its  terms 
are  arranged  remains  the  same ;  and  it  is  with  this  limit,  as 
above  mentioned,  that  we  are  concerned  in  the  strict  rules 
of  Probability.  Suppose,  for  illustratiou,  that  there  is  one 
part  in  a  thousand  of  salt  in  sea-water.  Put  some  frefih 
water  in  a  cistern ;  then  however  much  there  might  have 


SBIOT.  32.]  Fallacies.  380 

^^exi  of  the  fresh  to  begin  with,  if  only  salt  water  enough  is 
turned  on,  the  proportion  that  will  be  ultimately  approxi- 
mated to  will  be  the  same  as  that  in  the  sea  itself,  viz.  one 
V^rt  in  a  thousand  of  salt.     To  eflfect  this  it  will  not  be  ne- 
^^ssary  to  suppose  the  subsequent  sea-water  to  be  more  salt ; 
ttie  proportion  will  be  restored,  or,  to  speak  strictly,  will  tend 
^  be  restored  simply  by  continuing  for  ever  to  add  water  of 
the  original  degree  of  saltness. 

The  most  familiar  example,  perhaps,  of  this  kind  is  that 
of  tossing  up  a  penny.     Suppose  we  have  had  four  heads  in 
succession ;  people  have  tolerably  realized  by  now  that '  head 
the  fifth  time'  is  still  an  even  chance,  as  *head'  was  each 
time  before,  and  will  be  ever  after.     The  preceding  para- 
graph explains  how  it  is  that  these  occasional  disturbances 
in  the  average  become  neutralized  in  the  long  run. 

§  32.  (3)  There  are  other  cases  which,  though  rare, 
are  by  no  means  unknown,  in  which  such  an  inference  as 
that  obtained  from  the  Rule  of  Succession  would  be  the  di- 
rect reverse  of  the  truth.  The  oftener  a  thing  happens,  it 
may  be,  the  more  unlikely  it  is  to  happen  again.  This  is  the 
case  whenever  we  are  drawing  things  from  a  limited  source 
(as  balls  from  a  bag  without  replacing  them),  or  whenever 
the  act  of  repetition  itself  tends  to  prevent  the  succession 
(as  in  giving  false  alarms). 

I  am  quite  ready  to  admit  that  we  believe  the  results  de- 
scribed in  the  last  two  classes  on  the  strength  of  some  such 
general  Inductive  rule,  or  rather  principle,  as  that  involved 
in  the  first.  But  it  would  be  a  great  error  to  confound  this 
with  an  admission  of  the  validity  of  the  rule  in  each  special 
instance.  We  are  speaking  about  the  application  of  the  rule 
to  individual  cases,  or  classes  of  cases;  this  is  quite  a  dis- 
tinct thing,  as  was  pointed  out  in  a  previous  chapter,  from 
giving  the  grounds  on  which  we  rest  the  rule  itself.    If  a 
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man  were  to  lay  it  down  as  a  universal  rale,  that  the  te* 
mony  of  all  persona  was  to  be  believed,  and  we  adduced 
instance  of  a  man  having  lied,  it  wonld  not  be  coiiaide:* 
that  he  saved  his  rule  by  sbewing  that  we  believed  thafc 
was  a  lie  on  the  word  of  other  persons.  But  it  is  perfect 
consistent  to  give  as  a  merely  general,  but  not  uuivers 
rule,  that  the  testimony  of  men  is  credible ;  then  to  separ* 
oif  a  second  class  of  men  whose  word  is  not  to  be  trust* 
and  finally,  if  any  one  wants  to  know  our  ground  for  t 
second  rule,  to  rest  it  upon  the  first.  If  we  were  speaki' 
of  necessary  laws,  such  a  conflict  as  this  would  be 
hopeless  as  the  old  '  Cretan'  puzzle  in  logic ;  but  in  i 
stances  of  Inductive  and  Analogical  extension  it  ia  perfect 
harmless, 

§  33.  A  familiar  example,  about  which  many  peoj 
must  have  disputed  at  one  time  or  another  of  their  liv 
will  serve  to  bring  out  the  three  different  possible  coacluaiCT 
mentioned  above,  We  have  observed  it  rain  on  ten  successi 
days.  A  and  B  conclude  respectively  for  and  against  rain 
the  eleventh  day ;  G  maintains  that  the  past  rain  affords 
data  whatever  for  an  opinion.  Which  is  right  ?  We  rea- 
cannot  determine  H  priori.  An  appeal  must  be  made 
direct  observation,  or  means  must  be  found  for  deciding 
independent  grounds  to  which  class  we  are  to  refer  t 
instance.  If,  for  example,  it  were  known  that  every  count 
produces  its  own  rain,  we  should  choose  the  third  mle,  for 
would  be  a  case  of  drawing  from  a  limited  supply.  If  aga 
we  had  reasons  to  believe  that  the  rain  for  our  country  mig 
be  produced  anywhere  on  the  globe,  we  should  probably  cc 
chide  that  the  past  rainfall  threw  no  light  whatever  on  t 
prospect  of  a  continuance  of  wet  weather,  and  therefore  ta 
the  second.  Or  if,  finally,  we  knew  that  rain  came  in  loi 
spells  or  seasona,  as  in  the  tropics,  to  have  had  ten  wet  d 
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iQ.  STiccession  would  make  us  believe  that  we  had  entered  on 
oxxe  of  these  seasons,  and  that  therefore  the  next  day  would 
probably  resemble  the  preceding  ten. 

Since  then  all  these  forms  of  such  an  Inductive  rule  are 
possible,  and  we  have  often  no  db  priori  grounds  for  preferring 
one  to  another,  it  would  seem  to  be  unreasonable  to  attempt 
to  establish  any  universal  formula  of  anticipation.  All  that 
^^  can  do  is  to  ascertain  what  are  the  circumstances  under 
^Wch  one  or  other  of  these  rules  is,  as  a  matter  of  fact, 
found  to  be  applicable,  and  to  make  use  of  it  under  those 
circumstances. 

§  34.     (VI.)     In  the  cases  discussed  in  (IV.)  the  almost 

^finitely  small  chances  with  which  we  were  concerned  were 

^S^tly  neglected  from  all  practical  consideration,  however 

Proper  it  might  be,  on  speculative   grounds,  to  keep   our 

^inds  open  to  their  sictual  existence.     But  it  has  often 

^Ocurred  to  me  that  there  is  a  common  error  in  neglecting  to 

'^Ice  them  into  account  when  they  may,  though  individually 

^'^all,  make  up  for  their  minuteness  by  their  number.     As 

^^«  mathematician  would  express  it,  they  may  occasionally 

^^^^  capable  of  being  integrated  into  a  finite  or  even  consi- 

^^lable  magnitude. 

For  instance,  we  may  be  confronted  with  a  difficulty  out 

^^  which  there  appears  to  be  only  one  appreciably  possible 

^^ode  of  escape.     The  attempt  is  made  to  force  us  into 

^^cepting  this,  however  great  the  odds  apparently  are  against 

^»  on  the  ground  that  improbable  as  it  may  seem,  it  is  at 

^^y  rate  vastly  more  probable  than  any  of  the  others.     I 

^^  quite  admit  that,  on  practical  grounds,  we  may  often  find 

^^  reasonable  to  adopt  this  course ;  for  we  can  only  act  on 

OBe  supposition,  and  we  naturally  and  rightly   choose,  out 

^f  a  quantity  of  improbabilities,  the  least  improbable.     But 

^heu  we  are  not  forced  to  act,  no  such  decisive  preference  is 
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(lemaiuled  of  us.     It  is  then  perfectly  reasonable  to  refo^® 
assent  to  the  proposed  explanation;  even  to  say  distinctu 
that  wo  do  not  believe  it,  and  at  the  same  time  to  declii^^*     ■ 
oF  course,  to  accept  any  other  explanation.     We  remain,  ^^ 
fact,  in  a  state  of  suspense  of  judgment,  a  state  perfect!- 
right  and  reasonable  so  long  as  no  action  demanding  a  sp( 
c!tic   choice   is   forced  upon  us.      One   alternative  may  b^ 
decidedly  probable  as  compared  with  any  other  individuall; 
but  decidedly  improbable  as  compared  with  all  others  col-^ 
lectively.     This  in  itself  is  intelligible  enough ;  what  people 
often  fail  to  see  is  that  there  is  no  necessary  contradiction 
between   saying   and  feeling  this,  and  yet  being  prepared 
vigorously  to  act,  when  action  is  forced  upon  us,  as  though 
this  alternative  were  really  the  true  one. 

§  35.     To  take  a  specific  instance,  this  way  of  regarding 
the  matter  has  often  occurred  to  me  in  disputes  upon  *  Spi- 
ritualist' manifestations.     Assent  is  urged  upon  us  because, 
it  is  said,  no  other  possible  solution  can  be  suggested.     It 
may  be  (^uite  true  that  apparently  overwhelming  diflSculties 
may  lie  as  against  each  separate  alternative  solution  ;  but  is 
it  always  sufficiently  realized  how  extremely  numerous  such 
solutions   niay  be  ?     No  matter  for  their  being  almost  in- 
credible, or  even  absurd,  they  ought  all  to  be  massed  together 
and  thrown  into  the  scale   against  the  proffered  solution, 
when  the   only  question   asked  is.  Are  we  to  accept  this 
solution  ?     There  is  no  unfairness  in  such  a  course.     We  are 
l)erfectly  ready  to  adopt  the  same  plan  against  any  other 
individual  alternative,  whenever  any  person  or  party  takes 
to  announcing  that  as  the  solution  of  the  difficulty.     We  are 
looking  at  the  matter  from  a  purely  logical  point  of  view, 
and  aro  quite  willing,  so  far,  to  place  every  solution,  spirit- 
ualist or  otherwise,  upon  the  same  footing.     The  partisans  of 
every  alternative  are  in  somewhat  the  same  position  as  the 
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ncL embers  of  a  deliberative  assembly,  in  which  no  one  will 
*vipport  the  motion  of  any  other  member.     Every  one  can 
effectively  in  rejecting  every  other  motion,  but  no  one 
succeed  in  passing  his  own.     Pressure  of  urgent  necessity 
possibly  force  them  out  of  this  state  of  practical  inac- 
tion, by,  so  to  say,  breaking  through  the  opposition  at  some 
point  of  least  resistance;  but  unless  aided  by  some  such 
pjressure  they  are  left  in  a  state  of  hopeless  dead-lock. 

§  36.     Assuming  that  the  spiritualistic  solution  admits 
of,    and  is  to  receive,  scientific  treatment,  this,  it  seems  to 
>,  is  the  conclusion  to  which  one  might  sometimes  be  led 
the  face  of  the  evidence  offered.    We  might  have  to  say  to 
©very  individual  explanation,  It  is  incredible,  I  cannot  accept 
it ;  and  unless  circumstances  should  (which  it  is  hardly  pos- 
B^de  that  they  should)  force  us  to  a  hasty  decision, — a  deci- 
sion, remember,  which  need  indicate  no  preference  of  the 
judgment  beyond  what  is  just  sufficient  to  turn  the  scale  in  its 
&vour  as  against  any  other  single  alternative,  we  leave  the 
matter  thus  in  abeyance.     It  will  very  likely  be  urged  that 
one  of  the  explanations  (assuming  that  all  the  possible  ones 
iad  been  included)  must  be  true ;  this  we  readily  admit. 
It  will  probably  also  be  urged  that  (on  the  often-quoted 
principle  of  Butler)  we  ought  forthwith  to  accept  the  one 
which,  as  compared  with  the  others,  is  the  most  plausible, 
whatever  its  absolute  worth  may  be.     This  seems  distinctly 
an  error.     To  say  that  such  and  such  an  explanation  is  the 
one  we  should  accept,  if  circumstances  compelled  us  to  anti- 
cipate our  decision,  is  quite  compatible  with  its  present  abso- 
lute rejection.     The  only  rational  position  surely  is  that  of 
admitting  that  the  truth  is  somewhere  amongst  the  various 
alternatives,  but  confessing  plainly  that  we  have  no  such 
preference  for  one  over  another  as  to  permit  our  saying  any- 
thing else  than  that  we  disbelieve  every  one  of  them. 
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§  37.  (^'^II.)  The  very  common  fallacy  of  'judging  by 
the  event,'  as  it  is  generally  termed,  deserves  passing  notice 
here,  as  it  clearly  belongs  to  Probability  rather  than  to  Logic; 
though  its  nature  is  bo  obvious  to  those  who  have  grasped  the 
general  principles  of  our  science,  that  a  very  few  words  of 
remark  will  suffice.  In  one  sense  every  proposition  must 
consent  to  be  judged  by  the  event,  since  this  is  merely,  in 
other  words,  submitting  it  to  the  teat  of  experience.  But 
there  is  the  widest  difference  between  the  test  appropriate 
to  a  universal  proposition  and  that  appropriate  to  a  merely 
proportional  or  statistical  one.  The  former  is  subverted  by  a 
single  exception;  the  latter  not  merely  admits  exceptions, 
but  implies  them.  Nothing,  however,  is  more  common  than 
to  blame  advice  (in  others)  because  it  has  happened  to  turn 
out  unfortunately,  or  to  clai  m  credit  for  it  (in  oneself)  because 
it  has  happened  to  succeed.  Of  course  if  the  conclusion  was 
avowedly  one  of  a  probable  kind  we  must  he  prepared  with 
complacency  to  accept  a  hostile  event,  or  even  a  succession  of 
them;  it  is  not  until  the  succession  shows  a  diKpositiou  to 
continue  over  long  that  suspicion  and  doubt  should  arise,  and 
then  only  by  a  comparison  of  the  degree  of  the  assigned 
probability,  and  the  magnitude  of  the  departure  from  it 
which  experience  exhibits.  For  any  single  failure  the  reply 
must  be,  '  the  advice  was  sound '  (supposing,  that  is,  that  it 
was  to  be  justified  in  the  long  run),  'and  I  offer  it  again 
under  the  same  circumstances.' 


CHAPTER  XV. 


INSURANCE  AND   GAMBLING. 


§  1.      If  the  reader  will  recall  to  mind  the  fundamental 
postulate  of  the  Science  of  Probability,  established  and  ex- 
plained in  the  first  few  chapters,  and  so  abundantly  illus- 
trated since,  he  will  readily  recognize  that  the  two  opposite 
cbaracteristics  of  individual  irregularity  and  average  regu- 
laxity  will  naturally  be   diCFerently  estimated   by  diCFerent 
minds.    To  some  persons  the  elements  of  uncertainty  may 
te  so  painful,  either  in  themselves  or  in  their  consequences, 
tbat  they  are  anxious  to  adopt  some  means  of  diminishing 
them.     To  others  the  ultimate  regularity  of  life,  at  any  rate 
-within  certain  departments,  its  monotony  as  they  consider  it, 
may  be  so  wearisome  that  they  equally  wish  to  effect  some 
alteration  and  improvement  in  its  characteristics.     We  shall 
discuss  briefly  these  mental  tendencies,  and  the  most  simple 
and  obvious  modes  of  satisfying  them. 

To  some  persons,  as  we  have  said,  the  world  is  all  too  full 
of  change  and  irregularity  and  consequent  uncertainty.  Civi- 
lization has  done  much  to  diminish  these  characteristics  in 
certain  directions,  but  it  has  unquestionably  aggravated  them 
in  other  directions,  and  it  might  not  be  very  easy  to  say  with 
certainty  in  which  of  these  respects  its  operation  has  been  on 
the  whole  most  effective.  The  diminution  of  irregularity  is 
exemplified,  amongst  other  things,  in  the  case  of  the  staple 
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products   which    supply  our  necessary   food    and   clotbm^^ 
With  respect  to  them,  famine  and  scarcity  are  by  comparison 
almost  unknown  now,  at  any  rate  in  toleraljly  civilized  com-'^ 
munities.    As  a  consequence  of  this,  and  of  the  vast  improve-"''^ 
ments  in  the  means  of  transporting  goods  and  conveying    * 
intelligence,  the  fluctuations  in  the  price  of  ench  articles  are     ' 
much  leas  than  they  once  were.     In  other  directions,  how- 
ever, the  reverse  has  been  the  case.     Fashion,  for  instance, 
now  induces  so  many  people  in  every  large  community  simul- 
taneously to  desire  the  same  thing,  that  great  fluctuations  in 
value  may  ensue.     Moreover  a  whole   group  of  causes  (to 
enter  upon  any  discussion  of  which  would  be  to  trench  upon 
the  ground  of  Political  Economy)  combine  to  produce  great 
and  frequent  variations  in  matters  concerning  credit  and  the 
currency,  which  formerly  had  no  existence.     Bankruptcy,  for 
instance,  is  from  the  nature  of  the  case,  almost  wholly  a  crea- 
tion of  modern  times.     Macbiuery  also,  in  railways,  manu- 
factures, and  80  on,  has  introduced  uncertainties  in  respect  o! 
life  and  limb,  such  as  the  less  enterprising  experience  of  for- 
mer days  could  scarcely  furnish.     We  will  not  attempt  to 
strike  any  balance  between  these  opposite  results  of  modem 
civilization,  beyond  remarking  that  in  matters  of  prime  ira- 
poi-tance  the  actual  uncertainties  have  been  probaV^ly  on  the 
whole  diminished,  whereas  in  those  which  affect  the  pocket 
rather  than  the  life,  they  have  been  rather  increased.     It     ' 
might  also  be  argued  with  some  plausibibty  that  in  cases     , 
where  the  actual  uncertainties  have  not  become  greater,  they     | 
have  for  all  practical  purposes  done  so,  by  their  consequences     i 
frequently  becoming  more  serious,  or  by  our  estimate  of  these 
consequences  becoming  higher.  ' 

§  2.  However  the  above  question,  as  to  the  ultimate 
balance  of  gain  or  loss,  should  be  decidetJ,  there  can  be  no 
doubt  that  many  persons  find  the  present  amount  of  uncesvj 
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tainty  in  some  of  the  affairs  of  life  greater  than  suits  their 
ta«te.     How  are  they  to  diminish  it  ?     Something  of  course 
may  be  done,  as  regards  the  individual  cases,  by  prudence 
and  foresight.     Our  houses  may  be  built  with  a  view  not  to 
take  fire  so  readily,  or  precautions  may  be  taken  that  there 
shall  be  fire  engines  at  hand.     In  the  warding  off  of  death 
from  disease  and  accident,  something  may  be  done  by  every 
one  -who  chooses  to  live  prudently.    Precautions  of  the  above 
kind,  however,  do  not  introduce  any  questions  of  Probability. 
These  latter  considerations  only  come  in  when  we  begin  to 
invoke  the  regularity  of  the  average  to  save   us  from  the 
inegularities  of  the  details.     We  cannot,  it  is  true,  remove 
the  uncertainty  in  itself  (for  we  are  talking  now  of  the  irre- 
movable part  of  it,   after  all  has  been  done  that  can  be 
done  in  the  way  of  equalization),  but  we  can  so  act  that  the 
consequences  of  that  uncertainty  shall  be  less  to  us,  or  to 
those  in  whom  we  are  interested.     Take  the  case  of  Life  In- 
surance.    A  professional  man  who  has  nothing  but  the  in- 
come he  earns  to  depend  upon,  knows  that  the  whole  of  that 
income  may  vanish  in  a  moment  by  his  death.     This  is  a 
state  of  things  which  he  cannot  prevent ;  and  if  he  were  the 
only  one  in  such  a  position,  or  were  unable  or  unwilling  to 
combine  with  his  fellow-men,  there  would  be  nothing  more 
to  be  done  in  the  matter  except  to  live  within  his  income  as 
much  as  possible,  and  so  leave  a  margin  of  savings. 

§  3.  There  is  however  an  easy  mode  of  escape  for  him. 
All  that  he  has  to  do  is  to  agree  with  a  number  of  others, 
who  are  in  the  same  position  as  himself,  to  make  up,  so  to 
say,  a  common  purse.  They  may  resolve  that  those  of  'their 
number  who  live  to  work  beyond  the  average  length  of  life 
shall  contribute  to  support  the  families  of  those  who  die 
earlier.  If  a  few  only  concurred  in  such  a  resolution  they 
would  not  gain  very  much,  for  they  would  still  be  removed 
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by  but  a  slight  st«p  firom  ihai  DnceTtamty  vliidi  they  » — '  . 
Kckhig  to  escape.     What  is  eaential  is  that  a  oonaderaW^^ 
Dumber  ehould  tbua  combine  so  ae  to  get  the  benefit  of  th^^^ 
comparative  regiilMity  which  the  STerage,  as  is  well  kDowir^*^ 
ahnost  always  tendE  to  exhibit 

§  4.     The  abore  simple  cortadenUkms  really  cootaJD  th^^  ' 
eascDce  of  all  in&oiaace.     Such  pwita  as  the  &ct  that  tbiB-^ 
a;^eemeiit  for  indetiinity  ext«iuls  only  to  a  certAin  defioJU^^ 
gum  of  money;  and  that  instead  i^  calling  for  an  occasional-^ 
geDcral  cfintribution  at  the  time  of  the  dealh>  of  each  member  ''^- 
they  substitute  a  fixed  aanaal  premium,  out  of  the  proceeds      ' 
of  which  the  paj^ment  is  to  be  made,  are  merely  accidents  of 
convenience  and  airaugemeDt.     Insurauoe  is  simply  equiva- 
leot  to  a  contract  auiongst  those  who  dread  the  conse({ueDces 
of  the  uncertainty  of  their  life  or  employment,  that  they  will 
employ  the  aggregate  regularity  to  neutralize  the  individnal 
irregularity.     They  must  know  that  for  every  one  who  gains 
by  Buch  a  contract  another  will  lose  as  much ;  or  if  one  gains 
a  great  deal  many  must  have  lost  a  little.     They  know  also 
that  hardly  any  of  their  number  can  expect  to  find  the  ar- 
rangement a  'fair'  one,  in  the  sense  that  they  may  hope  just 
to  get  back  again  what  they  have  paid  in  premiums,  after 
deducting  the  necessary  expenses  of  management ;  but  they 
deliberately  prefer  this  state  of  things.     They  consist  of  a 
body  of  persons  who  think  it  decidedly  better  to  leave  be- 
hind them  a  comparatively  fixed  fortune,  rather  than  one 
which  is  extremely  uncertain  in  amount ;  although  they  are 
perfectly  aware  that  owing  to  the  unavoidable  expenses  of 
manning  the  affairs  of  such  a  society,   the  comparatively 
fixed  sum  so  to  be  left,  will  be  a  trifle  less  than  the  avert^ 
fortunes  which  would  have  been  left  had  no  such  system  of    ] 
insurance  been  adopted. 

As  this  is  not  a  regular  treatise  upon  Insurance  no  more 
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need  be  said  upon  the  exact  nature  of  such  societies,  beyond 
X>ointing  out  that  they  are  of  various  different  kinds.    Some* 
times  they  really  are  what  we  have  compared  them  with, 
viz.  mutual  agreements  amongst  a  group  of  persops  to  make 
^p  each  others  losses  to  a  certain  extent.     Into  this  category 
fall  the  Mutual  Insurance  Societies,  Benefit  Societies,  Trades 
TJnions   (in  respect  of  some   of  their   functions),  together 
with,    innumerable    other    societies   which   go    by    various 
names.      Sometimes  they  are   companies  worked   by  pro- 
prietors  or   shareholders    for    a  profit,   like   any  other  in- 
dustrial enterprise.      This  is  the  case,  I  believe,  with  the 
majority  of  the  ordinary  Life  Insurance  Societies.     To  this 
class  may  be  referred  the  '  Underwriting '  business  of  ship 
insxirance,  for  though  each  individual  insurer  (we  are  refer- 
xing  of  course  to  those  who  accept  the  insurance,  not  to  the 
ship-owners)  undertakes  a  sole  and  not  a  corporate  respon- 
sibility, yet  they  take  the  precaution  of  subdividing  each 
risk  amongst  themselves.     Hence  they  obtain  on  a  small 
and  private  scale   the  same  security  which  would  other- 
wise only  be  possible  to  a  large  company.    Sometimes,  again, 
it  is  the  State  which  undertakes  the  management,  as  in  the 
case  of  our  Post  Office  Insurance  business. 

§  5.  It  is  clear  that  there  is  no  necessai7  limit  to  the 
range  of  application  of  this  principle.  It  is  quite  conceivable 
that  a  whole  nation  might  be  so  enamoured  of  security  that 
they  should  devise  a  grand  insurance  society  to  cover  almost 
every  concern   in   life*.      They  could  not  indeed   abolish 


1  The  qnestion  of  the  advisability 
ci  inocnlation  against  the  small-pox, 
which  gave  rise  to  much  discussion 
ftmongst  the  writers  on  Probability 
daring  the  last  century,  is  a  case  in 
point  of  the  same  principles  applied 
to  a  yeiy  different  kind  of  inptance. 


The  loss  against  which  the  insurance 
was  directed  was  death  by  small-pox, 
the  premium  paid  was  the  illness 
and  other  inconvenience,  and  the 
very  small  risk  of  death,  from  the 
inoculation.  The  disputes  which 
thence  arose  amongst  writers  on  the 


'  4U0  Insurance  and  GamhUng.  [ch.vp.  X"^- 

Tin  certainty,  for  the  contiitions  of  life  are  very  far  from  pe'^ 
mittiug  tliis,  but  tliey  could  without  nnich  difficulty  get  ri^ 
of  the  worst  of  the  covsequertces  of  it.    They  might  determine 

LDsiire  not  merely  their  livea,  houses,  ships,  and  other 
things  in  respect  of  which  sudden  and  total  loss  is  possible, 
but  also  to  insure  their  business;  in  the  sense  of  avoiding 

only  bankruptcy,  but  even  casual  bad  years,  on  the  same 
principle  of  commutation.  Unfamiliar  as  such  an  aim  may 
appear  when  introduced  in  this  language,  it  is  nevertheless 
one  which  under  a  name  of  grim  import  to  the  conservative 
classes  has  had  a  good  deal  of  attention  directed  to  it.  It  is 
really  scarcely  anything  else  than  Communism,  which  might 
indeed  be  defined  as  a  universal  and  compulsory'  insurance 
society  which  is  to  take  account  of  all  departments  of 
business,  and,  in  some  at  least  of  its  forms,  to  invade  the 
province  of  social  and  domestic  life  as  well. 

Although  nothing  so  comprehensive  as  this  is  likely  to 
be  practically  c.arried  out  on  any  very  large  scale,  it  deserves  i 
notice  that  the  principle  itself  is  steadily  spreading  in  every  J 
■  direction  in  matters  of  detail.     It  is,  for  instance,  the  f 
mpiaint  against  Trades  Unions  that  they  too  often  seek  t 


anlijeot  in-vol-ved  the  HawB  diffianlties 
J  to  the  balance  between  certain 
moderate  loss  and  contingent  great 
In  tbe  seventeenth  oentiiry  it 

IS  to  Lave  been  an  occasional 
practice,  before  a  janmey  into  the 
Mediterranenn,    to    insure    against 

are  hy  Monriah  pirates,  nith  a 

'  to  secore  baling  tbe   ransom 
paid.     (See,  for  an  acconc 
extraordinary  developments  o[  the 
insttrance    principle,    Walfard's  In- 

nce  Guide  and  Eandbooh.  It  is 
not  nritten  in  a  lery  Bcientific  spi- 


,  bnt  it  rontaini  ntnch  InlonnM 
1  all  matters  connected  ■ 
ace.) 
'  AH  that  is  meant  hj  tbe 
comparison  is  that  tbe  idenl  a 
at  by  Oomi 

of  Inaarance.    If  ne 
processes    by   wbicli    it    vonld  I 
carried  oat.  and  the  n 
forcing  it,  tbe  matter  would  of  w 

very   different 
Similarly  with  tbe  action  of  1 
Dnionism  referred  to  ia   the 
paragraph. 
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^^ure  these  results  in  respect  of  the  equalization  of  the 
Workmen's  wages,  thus  insuring  to  some  degree  against  in- 
competence, as  they  rightly  and  wisely  do  against  illness  and 
loss  of  work.  There  is  the  Tradesmen's  Mutual  Protection 
•Society,  which  insures  against  the  occasional  loss  entailed 
by  the  necessity  of  having  to  conduct  prosecutions  at  law. 
There  are  societies  in  many  towns  for  the  prosecution  of 
petty  thefts,  with  the  object  of  escaping  the  same  uncertain 
aud  perhaps  serious  loss.  Amongst  instances  of  insurance 
for  the  people  rather  than  by  them,  there  is  of  course  the 
giant  example  of  the  English  Poor  Law,  in  which  the  re- 
semblance to  an  initial  Communistic  system  becomes  very 
marked.  The  poor  are  insured  against  loss  of  work  arising 
not  only  from  illness  and  old  age,  but  from  any  cause  except 
wilful  idleness.  They  do  not,  it  is  true,  pay  the  whole  pre- 
mium, but  since  they  beat  some  portion  of  the  burden  of 
national  taxation  they  must  certainly  be  considered  as  pay- 
ing a  part  of  the  premium.  In  some  branches  also  of  the 
public  and  private  services  the  system  is  adopted  of  de-  . 
ducting  a  percentage  from  the  wage  or  salary,  for  the  pur- 
pose of  a  semi-compulsory  insurance  against  death,  illness 
or  superannuation. 

§  6*  Closely  connected  with  Insurance,  as  an  application 
t)f  Probability,  though  of  course  by  contrast,  stands  Gambling. 
Though  we  cannot,  in  strictness,  temi  either  of  these  prac- 
tices the  converse  of  the  other,  it  seems  nevertheless  correct 
to  say  that  they  spring  from  opposite  mental  tendencies. 
Some  persons,  as  has  been  said,  find  life  too  monotonous  for 
their  taste, -or  rather  the  region  of  what  can  be  predicted 
with  certainty  is  too  large  and  predominant  in  their  estima- 
tion* They  can  easily  adopt  two  courses  for  securing  the 
changes  they  desire.  They  may,  for  one  thing,  aggravate 
and  intensify  the  results  of  events  which  are  comparatively 
V.  2G 
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incfipable  of  prevision,  these  events  not  being 
of  sufficient  importance  to  excite  any  strong  emotions,  Th^ 
most  obvious  way  of  doing  this  is  by  betting  upon  thein. 
Or  again,  what  is  a  still  more  frequent  course,  they  may 
invent  gamea  or  other  pursuits,  the  individual  contingencies 
of  which  are  entirely  removed  from  all  possible  human  pre- 
vision, and  then  make  heavy  money  consequences  depend 
upon  these  contingencies.  Thin  is  gambling  proper,  carried 
on  mostly  by  means  of  cards  and  dice.  No  one  who  knows 
anything  of  the  history  of  manners  and  cnatoms  will  need 
to  be  informed  what  an  enormous  aggregate  of  human  life 
and  interest  such  pursuits  as  these  have  altogether  repre- 
sented. 

The  gambling  spirit,  as  we  have  said,  seeks  for  the  ex- 
citement of  uncertainty  and  variety.  When  therefore  people 
make  a  long  continued  practice  of  playing,  especially  if  the 
stakes  for  which  they  play  are  moderate  in  comparison  with 
their  fortune,  this  uncertainty  from  the  nature  of  the  case 
begins  to  diminish.  The  thoroughly  practised  gambler,  if 
he  possesses  more  than  usual  skill  (in  games  where  skill 
counts  for  something),  must  be  regarded  simply  as  a  man 
following  a  profession,  though  a  profession  for  the  most  part 
of  a  risky  and  exciting  kind.  If,  on  the  other  hand,  his  skill 
is  below  the  average,  or  the  game  is  one  in  which  skill  does 
not  tell  and  the  odds  are  slightly  in  favour  of  his  antagonist, 
as  in  the  gaming  tables,  the  only  light  in  which  he  can  be 
regarded  is  that  of  a  man  who  is  following  a  favourite  amuse- 
ment ;  if  this  amusement  involves  a  constant  annual  outlay 
on  his  part,  that  is  nothing  more  than  what  has  to  be  said  of 
most  other  amusements. 

§  7.  We  cannot,  of  course,  give  such  a  rational  expla- 
nation as  the  above  in  every  case.  There  are  plenty  of 
novices,  and  plenty  of  fanatics,  who  go  on  steadily  losing  in 
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L  ^e  full  conviction  that  they  will  eventually  come  out  \sin- 
■■M).    iiut  it  is  hard  to  believe  that  such  ignorance,  or  such 
^^^mlectual  twi»t,  can  really  be  so  all-prevalent  as  would  be 
^^Hplisite  to  constitute  tlietn  the  rule  rather  than  the  ex- 
Ojpiion.     There  must  surely  be  some  very  general  impulse 
wlich  is  gratified  by  such  resources,  and  it  is  not  easy  to  see 
what  else  this  can  be  than  a  love  of  that  variety  and  con- 
sequent excitement  which  can  only  be  found  in  perfection 
where  exact  prevision  is  absolutely  impossible  to  any  finite 
intelligence.    Any  rational  motives  of  the  kind  which  could 
be  tested  by  experience,  must,  one  would  think,  give  way  at 
last  under  the  pressure  of  continued  adverse  experience. 

It  is  true  that  it  is  not  always  found  easy  to  maintain 
that  steady  uniform  persistence  which  thus  converts  the 
practice  of  gambling  into  a  profession  or  an  amusement,  as 
the  case  may  be.  It  is  remarked  that  the  gambler,  if  he 
continues  to  play  for  a  long  time,  is  under  an  almost  irre- 
sistible impulse  to  increase  his  stakes,  and  so  re-introduce 
the  element  of  uncertainty.  It  is  in  fact  this  tendency  to  be 
thus  led  on,  which  makes  the  principal  danger  and  mischief 
of  the  practice.  Bisk  and  uncertainty  are  still  such  normal 
characteristics  of  even  civilized  life,  that  the  mere  extension 
of  Bueh  properties  into  new  fields  does  not  in  itself  offer  any 
very  alarming  prospect.  It  is  only  to  be  deprecated  in  so 
far  as  there  is  a  danger,  which  experience  shows  to  be  no 
trifling  one,  that  the  fascination  found  in  the  pursuit  should 
lead  men  into  following  it  up  into  excessive  lengths. 

§  8.  The  above  seems  to  me  the  only  rational  and 
Bound  principle  of  division; — namely,  that  on  which  the 
diS'erent  practices  which,  under  various  names,  are  known  as 
gambling  or  insurance,  are  arranged  in  accordance  with  the 
spirit  of  which  they  are  the  outcome,  and  therefore  of  the 
leBoltB  which  tliey  are  designed  to  secure.     If  we  were  to 
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attempt  to  judge  and  arrange  them  according  to  tM 
which  they  bear,  we  should  find  ourselves  led  to  nq 
eystematic  division  whatever ;  the  fact  being  that  ^ 
all  alike  involve,  as  their  essential  characteristic,  p 
and  receipts,  one  or  both  of  which  arG  uncertajn  in  1^ 
or  amount,  they  may  be  made  to  change  names  alma 
criminately. 

For  instance,  a  lottery  and  an  ordinary  insuranca 
against  accident,  if  we  merely  look  to  the  procea 
formed  in  them,  are  to  all  intents  and  purposes  » 
In  each  alike  there  is  a  small  payment  which  is  cert! 
a  great  receipt  which  is  uncertain.  A  great  many 
pay  the  small  premium,  and  one  or  two  only  of  their 
obtain  a  prize,  the  rest  getting  no  return  whatever  i 
outlay.  In  each  case  alike,  also,  the  aggregate  recflj 
losses  are  intended  to  balance  one  another,  after  alld 
the  profits  of  those  who  carry  on  the  undertaking.  , 
course  when  we  take  into  account  the  occasions  upa 
the  insurers  get  their  prizes,  we  see  that  there  is  all 
ference  in  the  world  between  receiving  them  at  hai 
as  in  a  lottery,  and  receiving  them  as  a  partial  seb 
broken  limb  or  injured  constitution,  as  in  the  ii 
society. 

Again,  the  language  of  betting  may  be  easily  '. 
cover  almost  every  kind  of  insurance.  Indeed  De 
has  described  life  insurance  as  a  bet  which  the  ii 
makes  with  the  company,  that  he  will  not  live  i 
certain  age.  If  he  dies  young,  he  is  pecuniarily  a  { 
he  dies  late  he  is  a  loser',     Hei 


I,  too,  though  the  e:i 
ransaction  in  Trhich  tha 


1.  simple  transaction 

tiet  bstneen  the  office  and  the  party,  a  fntute  event  are  to  bif 

and  a  life  insurance  ia  a  oolleetion  Iobb."    Penny  Cyclopadi^ 

□f  nagers.    There  ia  something  of  head  of  Wagt 
praioiplB   of  a  wager  in   every 
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^  technically  quite  cc»rrecT    siiio*  l.!.;-  rU'.-i 
money,  upon  an  ul  prod  active  v-l'ut-l    1l.'^~  tlI. 
definition  of  a  bet  ,  tnei*e  if  tiir  'u:=jaLiT7-  "i;--.::.'.-..  .i 
bettin<j  with  no  otLer  riev  viiat^v-.-?  -.McL  'i^'    i'  r.-i:.::- 
money, and  betting  vitii  iLt  ^jrv  -x  f::T:—r...::T;-  t.-.-;    «: 
loss  as  much  as  possibles.     Ii.  iar^  i:  iir-  iiii^r'^t;--  ■;.'  =ri vr:;;  : 
life  is  to  be  intro'iuced  iLt:  tiir  n^LT-.-rr:  «r   lI-    t-      ■  :: 
I  presume,  to  speak  of  iLr  in=-iLrtir  iir    i.-e'.r-L:     fcr---:^"   - 
death. 

§  9.    Again,  in  Ti-ntiiir^  "re  ix--  l  r— —.:-::     ■    -r     • 
often  called   Insuiancr.   tiii   n   ':r=ru-:i    :•..:"-    r;-;"  -     • 
but  which  is  to  all  irt-r-ii  lij-  Ti::'7#.-r-r-      ::  :  -    u"  •    ---.  - 
lately  a  gambling   trsdrAiiu:.     r":,--    i^i-     ^r->.-:    -;;      - 
abandoned,  I  belie vr.  i.z  ^'.zi,r:  *_::-.    ■■-"  t---     .•.  .-    •- 
popular,  especially  in  Fri-.:-i.      li  ii,-  t  .s,i       - 
whatever  society  maiLir-==  "-1^  '■■^•:iri=^.    -  ->  :  - 
thing  until  the  last  meiL'-^r  :c  -jl-t  7  ."- .:l-  .-  v-r-> 
number  of  the  survivors  iizi_i.--i-r5.  -l-  >*.-:-    - 
annuities  still  continues  v.  •:•=:  pa^i  &:■.,    .r~  '   -"' 
any  are  left  alive,  so  that  e^,:!.  r=r..-^.  -=-  i  ~*     --.    ■ 
sum.    Hence  those  who  ii-r  e&r>  .l--^--:     -    --<^ 
most,  as  on  the  ordinarv  r,Liz.  z^^jp-j^-  -  :^    -;-,  - 
death  of  each  member  the  az. -:■.*;*  :  -:^--.-  -,  * 
as  he  and  his  relations   ar^  xr.''>r:'-r'.-     T  -    ^ 
therefore  is  to  all  intents  ai.'i  p'-.r:* ---   *  r.--  ■ 
of  betting,  to  see  which  can   1: ■:*-;:   ".-r   .  " . -•' 
being  the  common  stake-hol'i-^r.  ar..:  --^-^      -, 
sion  for  its  superintendence..  tl*i.s  :.',r.:  ..  -•    ^     ^   ' . 
its  sole  motive  for  encouraging  -uor.   *  "-.  ->.^' 
recorded  of  one  of  the  French  Ton-:r,*---    •  s»-  ^  r 
was  left,  as  the  last  survivor,  to  recftr*^  ir,  *..'.:'■ 


^  Eneyclopidie  Mthodique,  xader  zhe  ii«^i   'f  T 
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livres  during  the  rest  of  the  life  which  she  could  manage  t 
drag  on  after  that  age; — she  having  originally  subscribed  ^^ 
single  sum  of  300  livres  only.  It  is  obvious  that  sucb  a  system 
as  this,  though  it  may  sometimes  go  by  the  name  of  insur- 
ance, is  utteriy  opposed  to  the  spirit  of  true  insurance, 
since  it  tends  to  aggravate  existing  inequalities  of  fortune 
instead  of  to  mitigate  them.  The  insurer  here  beta  that 
he  will  die  old;  in  ordinary  insurance  he  bets  that  he  will 
die  young. 

Again,  to  take  one  final  instance,  common  opinion  often 
regards  the  banli  or  company  which  keeps  a  rouge  et  nmr 
table,  and  the  individuals  who  risk  their  money  at  it,  as  being 
both  alike  engaged  in  gambling.  So  they  may  be,  tech- 
nically, but  for  all  practical  piirposes  such  a  bank  is  as  sure 
and  safe  a  business  as  that  of  any  ordinary  insurance  society, 
and  probably  far  steadier  in  its  receipts  than  the  majority  of 
ordinary  trades  in  a  manufacturing  or  commercial  city.  Tha 
bank  goes  in  for  many  and  small  transactions,  in  proportion 
to  its  capital ;  their  customers,  very  often,  in  proportion  to 
their  incomes,  for  very  heavy  transactions. 

§  10.  We  have  so  far  regarded  Insurance  and  Gambling 
as  being  each  the  product  of  a  natural  impulse,  and  as  having 
each,  if  we  look  merely  to  experience,  a  great  masa  of  humaa 
judgment  in  its  favour.  The  popular  moral  judgment,  however, 
which  applauds  the  one  and  condemns  the  other  rests  in  great 
part  upon  an  assumption,  which  has  doubtless  much  truth  in 
it,  but  which  is  often  interpreted  with  an  absoluteness  which 
leads  to  error  in  each  direction; — the  duty  of  insurance  heia<r 
too  peremptorily  urged  upon  every  one,  and  the  practice  of 
gambling  too  universally  regarded  as  involving  a  sacrifice  of 
real  self-interest,  as  being  in  fact  httle  better  than  a  per- 
sistent blunder.  The  assumption  in  question  seems  to  be 
extracted  from  the  acknowledged  advantages  of  insurance, 
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'■Id  then  invoted  to  condemn  gambling.  But  in  so  doing 
*'Qe  fftct  does  not  aeetn  to  he  sufficiently  recognized  that  the 
•alter  practice,  if  we  merely  look  to  the  extent  and  antiquity 
of  the  tacit  vote  of  mankind  in  its  favour,  might  surely  claim, 
to  carry  the  day. 

It  is  of  course  obvious  that  in  all  cases  with  which  we 
are  concerned,  the  aggi-egate  wealth  is  unaltered ;  money 
beiag  merely  transferred  from  one  person  to  another.  The 
loss  of  one  is  precisely  equivalent  to  the  gain  of  another. 
At  least  this  ia  the  approximation  to  the  truth  with  which  we 
find  it  convenient  to  start ',  Now  if  the  happiness  which  is 
yielded  by  wealth  were  always  in  direct  proportion  to  its 
amount,  it  is  not  easy  to  see  why  insurance  should  be  advo- 
cated or  gambling  condemned.  In  the  case  of  the  latter  this 
IB  obvious  enough.  I  have  lost  £50,  say,  but  others  {one  or 
more  as  the  case  may  be)  have  gained  it,  and  the  increase 
of  their  happioesB  would  exactly  balance  the  diminution  of 
nune,  In  the  case  of  Insurance  there  is  a  slight  complica- 
tion, arising  from  the  fact  that  the  falling  in  of  the  policy 
does  not  happen  at  random  (otherwise,  ae  already  pointed 
ont,  it  would  be  simply  a  lottery),  but  is  made  contingent 
upon  some  kind  of  loss,  which  it  ia  intended  as  far  as  possible 
to  balance.  I  insure  myself  on  a  railway  journey,  break  my 
I^  in  an  accident,  and,  having  paid  threepence  for  my 
ticket,  receive  say  £200  compensation  from  the  insurance 


1  01  BOUTBB,  if  we  introduce  oon- 
rideMtioiiB  of  Political  Eoocomy, 
eoneetiona  vill  hare  to  be  made, 
For  one  thing,  every  Insnrauoe  ORIce 
ii,  M  De  Morgan  repeatedly  insists. 
&  Saving!  Bank  fta  well  as  an  Inanr- 
«lice  Office.  Tbe  Office  invests  the 
piemiiinis,  and  can  tberoforo  aflord 

ifKj  ft  Uxger  BDm   tlian   tioQld 


otlietwise  be  tlie  cnae.  Again,  in 
the  case  of  gambling,  a  large  loss  of 
oapital  by  any  one  will  almost  neoee- 
sarily  involve  an  actual  deaCmotion 
of  wealth;  to  say  nothing  of  the 
fact  that,  praotically,  gambling  often 
canaeB  a  coiiHtant  transfer  of  wealth 
from  produotive  to  unprodnotiva  pur- 
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conipauy.  The  same  remarks,  however,  apply  here ;  the 
happiness  I  acquire  Ly  this  £200  would  only  just  balance  the 
aggregate  loss  of  the  16,000  who  have  paid  their  threepences 
and  received  no  return  for  them,  wore  happiness  always 
directly  proportional  to  wealth. 

§  11,  It  seems  clear  therefore  that  the  general  preva- 
lence of  Insurance  adds  confirmation  to  the  common  assump- 
tion, that  equality  of  wealth  is  on  the  whole  a  desirable 
thing ;  that  is,  that  loss  of  money  is  intrinsically  more 
painful  than  gain  of  it  is  pleasurable,  and  that  happiness 
does  not  increase  in  the  same  ratio  as  the  material  sources  of 
it  are  increased.  There  is,  it  must  be  admitted,  a  certain 
amount  of  direct  psychological  warrant  for  this  assumption; 
and  the  practice  of  Insurance  is  a  decided  confirmation  of  it, 
not  so  much  from  its  wide  prevalence  (in  which  respect,  as 
already  remarked,  it  must  yield  to  gambling)  as  from  the 
deliberation  with  which  it  is  both  performed  at  the  time  and 
also  justified  afterwards,  and  the  generally  thoughtful  cha- 
racter of  its  advocates. 

But  this  general  admission  is  all  that  we  can  grant.  We 
must  unhesitatingly  reject  the  attempts  of  various  mathe- 
matical writers  to  assign  a  law  according  to  which  the 
pleasure  is  supposed  to  vary,  and  thence  to  give  actual 
demonstration  of  the  fact  of  gambling  entailing  a  loss,  and 
even  to  measure  the  amount  of  the  loss.  Whilst  we  are  on 
this  part  of  the  subject  it  may  be  well  to  give  a  brief  notice 
of  some  of  these  attempts.  They  all  involve  the  same 
distinction  between  what  are  called,  under  one  name  or 
another,  the  moral  fortune  and  the  physical  fortune  respec- 
tively of  any  person ;  the  latter  being  the  actual  sum  itself, 
the  former  its  presumed  worth  or  value  to  its  owner.  When, 
therefore,  a  given  sum  is  gained,  the  'moral'  gain  may  he 
very  different  from  what  it  would  be  to  another  person ;  and 
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the  same  sum,  gained  and  lost,  respectively,  may  have  very 
different  values. 

§  12.  With  regard  to  the  exact  relation  of  this  moral 
fortune  to  the  physical,  various  more  or  less  arbitrary  as- 
sumptions have  been  made\  One  writer  (Buffon)  makes 
the  moral  value  of  any  given  sum  vary  inversely  with  the 
total  wealth  of  the  owner;  another  (D.  Bernoulli),  from  a 
somewhat  different  assumption,  makes  the  moral  worth  of  a 
fortune  vary  with  the  logarithm  of  its  amount;  a  third 
(Cramer)  makes  it  vary  with  the  square  root  of  the  amount. 
It  is  thus  attempted  to  prove  that  gambling  must  be  a  loss 
to  each  party,  when  it  is  fairly  conducted.  Take,  for  in- 
stance, Buffon*s  supposition,  and  suppose  two  persons  each 
with  two  pounds,  and  they  stake  one.  He  who  gains,  gains 
one-third  of  his  subsequent  fortune ;  he  who  loses,  loses  one- 
half  of  his  original  fortune  (this  seems  a  somewhat  variable 
standard  by  which  to  measure),  therefore  there  is  a  total  loss 
between  them  of  J  —  J  or  ^.  In  fact,  Buffon  declares 
[Arithmetique  morale  §  13)  that  since  this  fraction  must  be 
lost,  and  it  is  an  event  chance  which  of  them  is  the  actual 
loser,  it  comes  to  exactly  the  same  thing  whether  two  per- 
sons thus  stake  half  their  fortune  in  an  even  Wager,  or 
whether  they  each  throw  one- twelfth  of  it  into  the  sea. 

The  utmost  that  can  be  said  for  such  Benthamic  at- 
tempts at  evaluating  the  elements  of  human  welfare  is  that 
they  have  a  foundation  of  truth  in  them ;  that  in  fact  any 
one  of  them  is  much  more  nearly,  and  more  generally,  true 
than  what  might,  loosely  speaking,  be  called  its  opposite 
would  be.     But  it  appears  to  me  that  such  large  and  impor- 

1  It  must  be  admitted  that  they  possible  means   of  reconciling  the 

have  not  been  accepted  so  much  on  conclusions  of  the  Petersburg  pro- 

their  own  merits,  as  because  they  blem  with  the  dictates  of  common 

seemed  to  their  proposers  the  only  sense. 
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taut  reservations  and  corrections  have  to  be  made,  that    ^^ 
only  reasonable  and  scientific  course  is  to  confine  ourselv^^ 
wherever  wealth  is  risked,  to  the  so-called  '  mathematift^\j 
expectation,'  and  to  leave  the  application  of  this  to  individu^^^ 
judgment  and  taste.     This  mathematical  expectation  is  th^^ 
product  of  the  amount  to  be  gained  (or  lost)  and  the  chance-"^ 
of  gaining  (or  losing)  it;  that  ia,  it  is  the  average  amount 
which  would  be  gained  or  lost  in  the  long  run  by  a  repe- 
tition of  similar  ventures.      We   are   prepared,   in   accord- 
anee  with  the  usual  mathematical  principles,  to  assign  the 
value  of  this  expectation,  under  given  circum stances,  but  we 
then  leave  it  to  the  choice  of  the  individual  agents  to  say 
whether  their  tustes  and  position  are  such  as  to  induce  them 
to  run  the  risk. 

§  13.  With  regard  to  the  practice  of  gambling,  we  have 
already  remarked  that  its  existence,  especially  on  the  enor- 
mous scale  which  it  has  commonly  presented,  is  a  partial 
confutation  of  any  such  doctrines  as  those  mentioned  in  the 
last  section ;  for  the  attempt  to  prove  that  it  is  a  mere 
blunder  and  folly  cannot  but  be  considered  as  partaking 
somewhat  of  ingenious  sophistry.  Individuals  may  show 
any  amouut  of  ahort-sightedneas,  but  the  bulk  of  mankind 
must  surely  he  credited  with  a  measure  of  shrewdness  suf- 
ficient to  detect  wherein  pleasure  is  to  be  found.  We  have 
frequently  had  to  touch  on  these  questions  in  the  course  of 
this  work,  and  have  generally  insisted  that  their  considera- 
tion was  alien  to  the  strict  science  of  Probability;  but  the 
nature  of  the  special  subject  of  this  chapter  must  be  our  ex- 
cuse for  now  devoting  a  few  pages  to  it.  There  is  the  more 
reason  for  doing  so  since,  although  the  motives  and  general 
consequences  of  gambling  do  not  belong  to  Probability, 
problems  arising  out  of  pure  games  of  chance  have  always 
formed  a  large  part  of  the  science. 
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It  has  already  been  pointed  out  that  the  sltiyul  and  per- 
sUtcDt  gambler  must  be  regarded  aimplj  in  the  light  of  one 
'Ho  is  following  hia  trade,  and  who  is  probably  keenly  aware 
ot  its  general  progress  and  issue.     The  unskilful,  but  equally 
peraistent,  may  often  he  considered  as  with  almost  equal  con- 
Bciouaneas  following  an  amusement,  and  one  which  we  miist 
admit  is  not  more  expensive,  frivolous,  and  useless,  than  the 
amusements  of  thousands  of  other  loungers  about  similar 
gardens  and  Kursaala   elsewhere.     But   may  there  not  be 
cases  in  which  the  common  rule,  that  great  gains  do  not 
bring  great   satisfaction,   may  fail !     Commerce   and   trade 
have  much  of  the  gambling  element  in  them,  and  the  maxim 
upon  which  thousands  who  follow  them  continually  act,  is 
tiittt  there  are  certain  stages,  so  to  say,  the  successive  attain- 
toent  of  any  of  which  will  open  new  and  great  ranges  of  enjoy- 
ment.   But   for   illustration,   take  a   caae  of  pure   chance. 
Suppose  a  country  overpopalateil  with  labourers ;  might  it 
not  be  advisable  for  the  whole  body  of  them  to  club  together 
to  enable  a  miuority  to   emigrate— advisable,  that  is,  not 
merely  for  those  who  went  but  for  those  who  stayed  behind 
»a  well  ?     And  how  would  the  ease  be  altered  if  they  '  gam- 
Hed'  in  order  to  decide  to  whom  the  preference  should  be 
givenl    They  might  fairly  argue  that  the  fun  and  excite- 
ment of  the  game  was  so  much  extra  enjoyment.     It  appears 
to  me  that  plenty  of  analogous  examples,  of  a  serious  kind, 
might  be  suggested,  in  trade  and  elsewhere,  in  which  men 
dRliberately  try  for  a  large  stake,  from  the  belief  that  the 
pleasures  contingent   upon  gain  may  be  greater  than  the 
pains   contingent  upon   loss.     If  one   is   for  a  moment  to 
occupy  the  seat  of  the  moralist,  it  seems  a  sounder  plan  not 
to  lay  down  dogmatically  a  universal  rule  which  the  common 
sense  of  mankind  feels  to  have  many  exceptions;  but  to 
mint  out  general  tendencies,  and  to  condemn  the  practice  of 
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gambling  riither  upon  public  grouuda  of  frivolity  and  mis- 
chief, which  apply  equally  to  many  other  practices,  than 
upon  the  questionable  ground  that  it  i3  a  shortsighted  neg- 
lect of  self-interest. 

§  14.  So  with  Insurance.  There  is  much  to  be  said  for 
it,  probably,  in  a  majority  of  cases ;  but  we  must  not  venture 
to  offer  any  proof  that  it  is  a  resource  obligatory  upon,  or 
indeed  advisable  for,  all  men.  We  simply  undertake  to 
explain  the  principles  in  accordance  with  which  men  may 
commute  contingent  great  losses  for  certain  small  ones  ;  but 
we  had  better  leave  the  final  decision,  whether  or  not  they 
will  do  this,  to  their  own  taste  aud  circumstances.  Those 
who  have  a  bulk  of  acquired  property  in  addition  to  that 
which  they  have  embarked  in  a  risky  business,  will  so  far 
feel  less  inducement  to  guard  against  a  loss  which  in  their 
case  EissumEs  less  serious  proportions.  Again,  those  whose 
business  is  on  a  very  large  scale,  provided  always  that  it  is 
not  subject  to  any  common  or  simultaneous  risk,  may  find 
themselves  naturally  placed  in  quite  as  good  a  situation  as 
that  which  many  insurance  societies  could  confer  upon  thena. 
There  does  not,  for  instance,  seem  to  be  any  reason  why  the 
owners  of  a  large  Bhipping  business  should  insure,  at  least  in 
peace  time,  and  it  is,  I  believe,  the  fact  that  our  great  steam- 
packet  companies  do  not  do  so.  The  same  remark  would 
generally  apply  to  the  case  of  the  owners  of  much  house  pro- 
perty scattered  over  diffeient  parts  of  a  town. 

But  apart  from  such  cases,  in  which  Insurance  is  rendered 
obviously  unnecessary,  it  is  stiil  open  to  any  one  to  maintain 
that  be  personally  prefers  the  risk.  It  may  be  the  case,  as 
has  already  been  pointed  out,  that  iu  some  countries,  or 
under  certain  circumstances,  a  well-grounded  conviction  may 
exist  that  those  who  choose  to  work  will  always  be  able  to 
take  a  fresh  start,  and  to  make  their  way  again ;  and  that 
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this,  combined  with  a  stimulating  sense  of  excitement  and 
independence,  may  make  it  distinctly  disadvantageous  for 
some  persons  to  submit  to  the  constant  though  small  burden 
of  paying  premiums. 

§  15.  An  ingenious  attempt  has  been  made  by  Mr  Whit- 
worth  to  prove  that  gambling  is  disadvantageous,  without 
requiring  us  to  resort  to  any  such  assumptions  as  those  men- 
tioned in  §  12.  When  two  persons  play  against  each  other 
one  of  the  two  must  be  ruined  sooner  or  later,  even  though 
the  game  be  a  fair  one,  supposing  that  they  go  on  playing 
long  enough;  the  one  with  the  smaller  income  having  of 
course  the  worst  chance  of  being  the  lucky  survivor.  If  one 
of  them  has  a  finite,  and  the  other  an  infinite  income,  it  must 
clearly  be  the  former  who  will  be  the  sufferer.  It  is  then 
maintained  that  this  is  in  fact  every  individual  gambler's 
position,  "no  one  is  restricted  to  gambling  with  one  single 
opponent ;  the  speculator  deals  with  the  public  at  large,  with 
a  world  whose  resources  are  practically  unlimited.  There  is 
a  prospect  that  his  operations  may  terminate  to  his  own  dis- 
advantage, through  his  having  nothing  more  to  stake ;  but 
there  is  no  prospect  that  it  will  terminate  to  his  advantage 
through  the  exhaustion  of  the  resources  of  the  world.  Every 
one  who  gambles  is  carrying  on  an  unequal  warfare :  he  is 
ranged  with  a  restricted  capital  against  an  adversary  whose 
means  are  infinite  \" 

In  the  above  argument  it  is  surely  overlooked  that  the 
adversaries  against  whom  he  plays  are  not  one  body  with  a 
common  purse,  like  the  bank  in  a  gambling  establishment. 
Each  of  these  adversaries  is  in  exactly  the  same  position  as 
he  himself  is,  and  a  precisely  similar  proof  might  be  em- 
ployed to  show  that  each  of  them  must  be  eventually  ruined, 

*  Choice  and  Chance,  Ed.  n.  p.  208* 


414 


Znauranee  and  Gamblin/f. 


[CHAP.  XV, 


which  is  of  course  a  reductioa  to  absurdity.  Gambling  can 
only  transfer  money  from  one  player  to  another,  and  there- 
fore none  of  it  can  be  actually  lost. 

§  16.  What  really  becomes  of  the  money,  when  they 
play  to  extremity,  is  not  difficult  to  see.  First  suppose  a 
limited  nunaber  of  players.  If  they  go  on  long  enough,  the 
money  will  at  last  all  find  its  way  into  the  pocket  of  some 
one  of  their  number.  Jf  their  fortunes  were  originally  equal, 
each  stands  the  same  chance  of  being  the  lucky  survivor ; 
in  which  ease  we  cannot  assert,  on  any  numerical  grounds, 
that  the  prospect  of  the  play  is  disadvantageous  to  any  one 
.  of  them.  If  their  fortunes  were  unequal,  the  one  who  had 
tlie  largest  sum  to  begin  with  can  be  shown  to  have  the 
best  chance,  according  to  some  assignable  law,  of  being  left 
the  final  winner;  in  which  case  it  must  be  just  as  advan- 
tageous for  him,  as  it  was  disadvantageous  for  his  less  wealthy 
competitors. 

When,  instead  of  a  limited  number  of  players,  we  sup- 
pose an  unlimited  number,  each  as  he  is  ruined  retiring 
from  the  table  and  letting  another  come  in,  the  results  are 
more  complicated,  but  their  general  tendency  can  be  readily 
distinguished.  If  we  supposed  that  no  one  retired  except 
when  he  was  ruined,  we  should  have  a  slate  of  things  in 
which  all  the  old  players  were  growing  gradually  richer.  In 
this  case  the  prospect  before  the  new  comers  would  steadily 
grow  worse  and  worse,  for  their  chance  of  winning  against 
such  rich  opponents  would  be  exceedingly  small.  But  as 
this  is  an  unreasonable  supposition,  we  ought  rather  to 
assume  that  not  only  do  the  ruined  victims  retire,  but  also 
that  those  who  have  gained  fortunes  of  a  certain  amount 
retire  also,  so  that  the  aggregate  and  average  wealth  of  the 
gambling  body  remains  pretty  steady.  What  chance  any 
given  player  has  of  being  ruined,  and  bow  lung  be  mar 
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expect  to  hold  out  before  being  ruined,  will  depend  of  course 
upon  the  initial  incomes  of  the  players,  the  rules  of  the 
game,  the  stakes  for  which  they  play,  and  other  similar  con- 
siderations. But  it  is  perfectly  clear  that  for  all  that  is  lost 
by  one,  a  precisely  equal  sum  must  be  gained  by  others, 
and  that  therefore  any  particular  gambler  can  only  be 
cautioned  beforehand  that  his  conduct  is  not  to  be  recom- 
mended, by  appealing  to  some  such  suppositions  as  those 
already  mentioned  in  a  former  section. 

§  17.  As  an  additional  justification  of  this  view  the 
reader  may  observe  that  the  state  of  things  in  the  last 
example  is  one  which,  expressed  in  somewhat  different 
language  and  with  a  slight  alteration  of  circumstances,  is 
being  incessantly  carried  on  upon  a  gigantic  scale  upon 
every  side  of  us.  Call  it  the  competition  of  merchants  and 
traders  and  others  in  a  commercial  country,  and  the  general 
results  are  familiar  enough.  It  is  true  that  in  so  far  as 
skill  comes  into  the  question,  they  are  not  properly  gamblers; 
but  in  so  far  as  chance  and  risk  do,  they  may  be  fairly  so 
termed,  and  in  many  branches  of  business  this  must  neces- 
sarily be  the  case  to  a  very  considerable  extent.  It  is  true 
again,  that  since  they  are  productive  labourers  (at  any  rate 
some  of  them  are)  they  are  not  in  exactly  the  same  position 
as  those  who  are  simply  transferring  wealth  from  one  to 
another  without  adding  to  its  amount.  But  to  obviate  this 
latter  objection  it  would  only  be  necessary  to  suppose  that 
our  party  of  gamblers,  instead  of  starting  with  a  fixed  sum, 
were  in  possession  of  funds  which  gradually  increased  from 
extraneous  sources.  Whenever  business  is  carried  on  in  a 
reckless  way,  the  comparison  is  on  general  grounds  fair 
enough.  In  each  case  alike  we  find  some  retiring  ruined, 
and  some  making  their  fortunes;  and  in  each  case  alike 
also  the  chances,  coeteris  paribus,  lie  with  those  who  have 
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the  largest  fortunes.     Every  one  is,  in  a  sense,  struggling 
against  the  collective  commercial  world,  but  since  every  one 
of  his  competitors  is  doing  the  same,  we  clearly  could  not  '' 
caution  any  of  them    (except  indeed  the  poorer  ones)  that 
their  efiforts  must  finally  end  in  disadvantage^ 


CHAPTER  XVI. 

TME  APPLICATION  OF  PSOBABILITT  TO  TESTIMONY. 

• 

§  1.     Ox  the  principles  which  have  been  adopted  and  ad- 
hered to  in  this  work,  it  will  easily  be  seen  that  it  becomes 
very  questionable  whether  several  classes  of  problems  which 
may  seem  to  have  acquired  a  prescriptive  right  to  admission, 
will  not  have  to  be  excluded,  from  the  science  of  Probability. 
The  most  important,   perhaps,   of  these  refer  to  what  is 
eommonly   called    the    credibility  of  testimony,  estimated 
either  at  first  hand  and  directly,  or  as  influencing  a  juryman, 
and   so   combined  with  his    sagacity  and  trustworthiness. 
Almost  every  treatise  upon  the  science  contains  a  discussion 
of  the  principles  according  to  which  credit  is  to    be  at- 
tached to  combinations  of  the  reports  of  witnesses  of  various 
degrees  of  trustworthiness,  or  the  verdicts  of  juries  consisting 
of  larger  or  smaller  numbers.  A  great  modern  mathematician, 
Foisson,  has  written  an  elaborate  treatise   expressly  upon 
this  subject ;  whilst  a  considerable  portion  of  the  works  of 
Laplace,  De  Morgan,  and  others,  is  devoted  to  an  examina- 
I    tion   of  similar  enquiries.     It  would  be  presumptuous  to 
^iiffer  from   such    authorities  as    these,  except    upon  the 
Btrongest   grounds;    but  I  confess  that  the    extraordinary 
amount  of  ingenuity,  thought,   and   mathematical    ability 
■which  have  been  devoted  to  these  problems,  considered  as 
questions  in   Probability,  fails   to  convince  me  that  they 
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ever  ought  to  have  been  bo  considered.     The  following  ar 
the  principal  grounds  for  this  opinion. 

§  2.  It  Tvill  be  remembered  that  in  the  course  of  thi 
chapter  on  Induction  we  entered  into  a  detailed  investiga 
tion  of  the  process  demanded  of  us  when,  instead  of  th( 
appropriate  propositions  from  which  the  iufetenee  was  to  bM 
made  being  set  before  us,  the  individual  presented  bimseL. 
and  the  task  was  imposed  upon  us  of  selecting  the  requisite 
groups  or  series  to  which  to  refer  him.  In  other  words,  in— 
Bteiul  of  calculating  the  chance  of  an  event  from  determinatw 
conditions  of  frequency  of  its  occurrence  (these  being  either: 
obtained  by  direct  experience,  or  deductively  inferred)  w< 
have  to  select  the  conditions  of  frequency  out  of  a  plurality 
of  more  or  leas  suitable  ones.  When  the  problem  ia  pre-  = 
sented  to  us  at  such  a  stage  as  this,  we  may  of  course  assume 
that  the  preliminary  process  of  obtaining  the  statistics^ 
which  are  extended  into  the  proportional  propositions  has- 
been  already  performed;  we  may  suppose  therefore  that  w^ 
are  already  in  possession  of  a  quantity  of  such  propositions 
our  principal  remaining  doubt  being  as  to  which  of  theoM 
we  should  then  employ.  This  selection  was  shewn  to  b^ 
to  a  certain  extent  arbitrary;  for,  owing  to  the  fact  of  th^' 
individual  possessing  a  large  number  of  different  propertied 
he  became  in  consequence  a  member  of  different  series  o 
groups,  which  might  present  different  averages.  We  mus^ 
now  examine,  somewhat  more  fidly  than  we  did  before 
the  practical  conditions  under  which  any  difficulty  arising 
from  this  source  ceases  to  be  of  importance. 

§  3.  One  condition  of  this  kind  is  very  simple  and  ob— 
vious.  It  is  that  the  different  statistics  with  which  we  arw 
presented  should  not  in  reality  offer  materially  differeD& 
results.  If,  for  instance,  we  were  enquiring  into  the  pro- 
bability of  a  man  aged  forty  dying  within  the  year,  we  m^ift 
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i(  ne  pleased  take  into  account  the  fact  of  his  having  red 
bair,  or  his  having  been  bom  in  a  certain  county  or  town. 
Each  of  these  circumstances  would  serre  to  specialize  the 
iodiyidual,  and  therefore  to  restrict  the  limits  of  the  statistics 
*hich  were  applicable  to  his  case.  But  the  consideration  ai 
finA  qualities  as  these  would  either  leave  the  average  pre- 
(aaely  as  it  was,  or  produce  such  an  unimportant  alteration 
U)  it  as  no  one  would  think  of  taking  into  accounts  Though 
We  could  hardly  say  with  certainty  of  any  conceivable 
claracteristic  that  it  haa  absolutely  no  bearing  on  the 
I'eault,  we  may  still  feel  very  confident  that  the  bearing  of 
Mich  characteristics  as  these  is  utterly  insignificant.  Of 
-Course  in  the  extreme  case  of  the  things  most  perfectly 
Suited  to  the  Caicxilus  of  Probability,  viz.  games  of  pure 
cJiance,  these  snbaidiaiy  characteristics  are  absolutely  irrele- 
vant. Any  further  particulars  about  the  characteristics  of 
the  cards  in  a  really  fair  pack,  beyond  those  which  are 
femiliar  to  all  the  players,  would  convey  lltorally  no  informa- 
tion whatever  about  the  result. 

Or  again ;  although  the  different  sets  of  statistics  may 
Hot  as  above  give  almost  identical  results,  yet  they  may  do 
*bat  practically  comes  to  very  much  the  same  thing,  that 
IS,  arrange  themselves  into  a  small  number  of  groups,  all  of 
flie  statistics  in  any  one  group  practically  coinciding  in  their 
lesulta.  If  for  example  a  consumptive  man  desired  to  insure 
kis  life,  there  would  be  a  marked  difference  in  the  statistics 
Mcording  as  we  took  his  peculiar  state  of  health  into  account 
or  not.  We  should  here  have  two  sets  of  statistics,  so  clearly 
marked  off  from  one  another  that  they  might  almost  rank 
^th  the  distinctions  of  natural  kinds,  and  which  would  in 
ttJnsequence  offer  decidedly  different  results.  If  we  were 
to  Bpecialize  still  further,  by  taking  into  account  insignificant 
qualities   like  those  mentioned   in  the   last  paragraph,  we 
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migUt  indeed  get  more  limited  sets  of  statistics  app!ica1>T 
to  persQUB  etill  more  closely  resembling  the  individual  ii 
question,  but  these  would  not  differ  sufficiently  in  theii 
results  to  make  it  worth  our  while  to  do  so.  In  other  word^ 
the  different  propositions  which  are  applicable  to  the  case  ia 
point  arrange  themselves  into  a  limited  number  of  groups. 
which,  and  which  only,  need  be  taken  into  account;  whenw 
the  range  of  choice  amongst  them  is  very  much  diminished 
in  practice. 

§  4.  It  may  serve  to  make  the  foregoing  remarks  clearer  i 
to  express  them  under  a  slightly  different  form.  It  WM 
shewn  in  the  first  two  chapters  that,  in  the  enquiries  toj 
which  Probability  introduces  us,  we  are  concerned  with  »| 
series  or  indefinitely  extensive  class  which  ia  fixed  bythij 
presence  of  permanent  attributes,  the  individuals  of  it  b«Bg] 
differenced  (and  thence  a  sub-class  created)  by  the  presenoaj 
or  absence  of  certain  variable  attributes.  The  conditicurf 
mentioned  above  are  equivalent  to  asserting  that  tbeaw 
classes  must  be  easily  distinguishable;  in  other  words,  sinO* 
the  class  is  distinguished  by  means  of  certain  attribute*! 
this  particular  group  of  attributes  must  either  be  confined 
to  it ;  or,  if  it  bo  found  elsewhere,  must  exist  there  in  easi^ 
distinguishable  degrees  or  in  different  combinations. 

§  5.     The  reasons  for  the  conditions  above  described  aoijl 
not  difficult  to  detect.     "Where  these  conditions   exist  iW 
process  of  selecting  a  series  or  class  to  which  to  refer  t 
individual  is  very  simple,  and  the  selection  is,  for  the  i 
ticular  purposes  of  inference,  final.     The  process  is  simpi 
for   there  being  but  a   few   classes,  and   these   defined  I 
easily  distinguishable  attributes,  all  we  have  to  do  in  i 
particular  case  is  to  ascertain  whether  these  attributes  e 
a  proceeding  which  ought  not  in  general  to  offer  any  d 
culty.    The  selection  also  is  final;  for  though  the  inili¥id 
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piBaessea  many  other  attributes  which,  or  the  statistics 
appropriate  to  which,  we  may  gradually  come  to  recognize, 
these  will  not  affect  the  result  to  any  appreciable  degree. 
It  is  assumed,  as  above  described,  that  the  consideration 
rf  these  minor  qualitica  docs  not  materially  disturb  the 
Wo  do  not  therefore  trouble  ourselves  about  their 
itence  when  we  have  once  determined  the  data  by  which 
mean  to  judge.  In  any  case  of  insurance,  for  example, 
question  we  have  to  decide  is  of  the  very  simple  kind; 
}i  A.B.  a  man  of  a  certain  age  ?  If  so  one  in  fifty  in 
circumstances  die  in  the  course  of  the  year.  If  any 
fiirther  questions  have  to  be  decided  they  would  be  of  the 
towing  description.  Is  A.  B.  a  healthY  man  ?  Does  he 
bUow  a  dangerous  trade  ?  But  here  too  the  classes  ia 
neetion  are  but  few,  and  the  limits  by  which  they  are 
Inutded  are  tolerably  precise ;  so  that  the  reference  of  an 
lividual  to  one  or  other  of  them  is  easy.  And  when  we 
once  chosen  our  class  we  remain  untroubled  by  any 
considerations;  for  since  no  other  statistics  are  Bup- 
to  offer  a  materially  different  average,  we  have  no 
to  take  account  of  any  other  properties  than  those 
noticed, 

of  games  of  chance,  already  referred  to,  offers 
instance  of  these  conditions  in  an  almost  ideal 
of  perfection ;  the  same  circumstances  which  fit  them 
leminentlyfortho  purposes  of  fair  gambling,  fitting  them 
y  to  become  examples  in  Probability.  When  a  die 
Id  be  thro^vn,  all  persons  alike  stand  on  precisely  the 
footing  of  knowledge  and  of  ignorance  about  the  re- 
the  only  data  to  which  any  one  could  possibly  appeal 
,t  each  face  turns  up  on  an  average  once  in  six 
From  the  standing  point  of  the  pure  logician,  we 
ieed  divide  dice  into  initumerable  classes  tuiiung 
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upon  such  considerations  as  the  material  of  which  they  were 
made,  the  place  at  which  they  were  bought,  the  nature  of 
the  box  from  which  they  were  thrown,  and  so  on,  just  as 
easily  as  we  might  divide  them  according  to  the  number 
of  aides  whicli  they  possess.  But  the  obvious  fact  that  the 
introduction  of  the  former  class  of  considerations  produces 
no  efiect  whatever  upon  our  conjecture  about  the  result,  whilst 
the  latter  produces  a  most  vitally  important  effect,  induces 
every  one  to  reject  the  former  subdivision  aa  needlessly  pax- 
ticular,  and  to  insist  upon  the  latter  as  all-important. 

§  G.  Let  us  now  examine  how  far  the  above  conditions 
are  fulfilled  in  the  case  of  problems  which  discuss  what  is 
called  the  credibility  of  testimony.  The  following  would  be 
a  fair  specimen  of  one  of  the  elementary  enquiries  out  of 
which  these  problems  ai'e  composed; — Here  is  a  statement 
made  by  a  witness  who  lies  once  in  ten  times,  what  am  I 
to  conclude  about  its  truth?  Objections  might  fairly  be 
raised  against  the  possibility  of  thus  assigning  a  man  his 
place  upon  a  graduated  scale  of  mendacity.  This  however 
we  will  pass  over,  and  will  assume  that  the  witness  goes  about 
the  world  bearing  stamped'  somehow  on  his  face  the  appro- 
priate class  to  which  he  belongs,  and  consequently,  the 
degree  of  credit  to  which  he  has  a  claim  on  such  general 
grounds.  But  there  are  other  and  even  stronger  reasons 
against  the  admissibility  of  this  class  of  problems. 

§  7.  That  which  has  been  described  in  the  previous 
sections  as  the  '  individual '  which  had  to  be  assigned  to  an 
appropriate  class  or  scries  of.  statistics  is,  of  course,  in  this 
case,  a  statement  In  the  particular  instance  in  question  this 
individual  statement  is  already  assigned  to  a  class,  that 
namely  of  statements  made  by  a  witness  of  a  given  d^ree  of 
veracity ;  but  it  is  clearly  optional  with  us  whether  or  not  we 
choose  to  confine  our  attention  to  this  class  in  forming  our 
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judgment ;  at  least  it  would  be  optional  whenever  we  were^ 
practically  called  on  to  form  an  opinion.    But  in  the  case  of 
this  statement,  as  in  that  of  the  mortality  of  the  man  whose 
insurance  we  were  discussing,  there  are  a  multitude  of  other 
properties  observable,  besides  the  one  which  is  supposed  to 
■  mark  the  given  class.     Just  as  in  the  latter  there  were 
(besides  his  age),  the  place  of  his  birth,  the  nature  of  his 
occupation,  and  so  on ;  so  in  the  former  there  are  (besides  its 
being  a  statement  by  a  certain  kind  of  witness),  the  fact  of  its 
being  uttered  at  a  certain  time  and  place  and  under  certain 
circumstances.    At  the  time  the  statement  is  made  all  these 
qualities  or  attributes  of  the  statement  are  present  to  us,  and 
we  clearly  have  a  right  to  take  into  account  as  many  of  them 
as  we  please.  Now  the  question  at  present  before  us  seems  to 
be  simply  this ; — ^Are  the  considerations,  which  we  might  thus 
introduce,  as  immaterial  to  the  result  in  the  case  of  the  truth, 
of  a  statement  of  a  witness,  as  the  corresponding  considera- 
tions are  in  the  case  of  the  insurance  of  a  life  ?    There  can 
snrely  be  no  hesitation  in  the  reply  to  such  a  question. 
Under  ordinary  circumstances  we  soon  know  all  that  we  can 
know  about  the  conditions  which  determine  us  in  judging  of 
the  prospect  of  a  man's  death,  and  we  therefore  rest  content 
with  general  statistics  of  mortality ;  but  no  one  who  heard  a 
witness  speak  would  think  of  simply  appealing  to  his  figure 
of  veracity,  even  supposing  that  this  had  been  authoritatively 
conmiunicated  to  us.     The  circumstances  under  which  the 
statement  is  made  instead  of  being  insignificant,  are  of  over- 
whelming importance.     The  appearance  of  the  witness,  the 
tone  of  his  voice,  the  fact  of  his  having  objects  to  gain, 
together  mth  a  countless  multitude  of  other  circumstances 
which  would  gradually  come  to  light  as  we  reflect  upon  the 
matter,  would  make  any  sensible  man  utterly  discard  the 
assigned  average  from  his  consideration.    He  would,  in  fact. 
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no  more  think  of  judging  in  this  way  thao  he  would  of 
appealing  to  the  Carlisle  or  Northampton  tables  of  mortality 
to  det£;rmine  the  probable  length  of  life  of  a  soldier  who  was 
already  in  the  midst  of  a  battle. 

§  8.  It  cannot  be  replied  that  under  these  circumstances 
we  still  refer  the  witness  to  a  class,  and  judge  of  hia  veracity 
by  an  average  of  a  more  limited  kind  ;  that  we  infer,  for  ex- 
ample, that  of  men  who  look  and  act  like  him  under  such 
circumstances,  a  much  larger  proportion,  say  nine-tentha, 
are  found  to  lie.  There  is  no  appeal  to  a  class  in  this  way  at 
all,  there  is  no  immediate  reference  to  statistics  of  any  kind 
whatever ;  at  least  none  which  we  are  conscious  of  using  at 
the  time,  or  to  which  we  should  think  of  resorting  for  justifi- 
cation afterwards.  The  entire  decision  seems  to  depend  upon 
the  quickness  of  the  obserrer's  senses  and  of  his  apprehension 


Statistics  about  the  veracity  of  witnesses  seem  in  fact  to 
be  permanently  as  inappropriate  as  all  other  statistics  occa- 
sionally may  be.  We  may  know  accurately  the  percentage 
of  recoveries  after  amputation  of  the  leg ;  but  what  surgccn 
■would  think  of  forming  his  judgment  solely  by  such  tables 
when  he  had  a  case  before  him  ?  We  need  not  deny,  of 
course,  that  the  opinion  he  might  form  about  the  patient's 
prospects  of  recovery  might  ultimately  rest  upon  the  propor- 
tions of  deaths  and  recoveries  he  might  have  previously  wit- 
nessed. But  if  this  were  the  case,  these  data  are  lying,  as 
one  may  say,  obscurely  in  the  background,  He  does  not 
appeal  to  them  directly  and  immediately  in  forming  his 
judgment.  There  has  been  a  far  more  important  interme- 
diate process  of  apprehension  and  estimation  of  what  is 
essential  to  the  case  and  what  is  not.  Sharp  senses,  memory, 
judgment,  and  practical  sagacity  have  had  to  be  called  into 
play,  and  there  is  not  therefore  the  same  direct  coosciou*  , 
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i  sole  appeal  to  statistics  that  there  was  before.      The 

son  may  have   in  his  mind  two  or  three  instances  in 

I  the  operation  performed  was  equally  severe,  but  in 

I  the  patient's  constitution  was  different ;   the  latter 

Went  therefore  has  to  be  properly  allowed  for.    There  may 

pother  instances  in  which  the  constitution  was  similar,  bub 

p  operation  more  severe ;  and  so  on.     Hence,  although  the 

mate  appeal  may  be  to  the  statistics,  it  is  not  so  directly; 

a  value  has  to  be  estimated  through  the  somewhat  hazy 

1  of  OUT  judgment  and  memory,  which  places  them 

Jder  a  very  different  aspect. 

l'§  9.     The  reader  will  have  a  good  popular  illustration  of 

plaature  of  the  difficulty  which  we  have  been  considering, 

3  will  recall  to  mind  any  dispute  which  he  may  have 

d  or  taken  part  in,  in  which  there  was  an  appeal  made 

Btiie  analogy  of  cases  similar  to  that  in  dispute.     "We  must 

Jly  select   our   example  from  somewhat  complicated 

rete  instances.      Suppose,  for  instance,  that  it  had  been 

p  dvil  war  in  America,     A  thinks  that  the  North  will  win 

I  the  party  which  is  numerically  inferior  generally 

(The  appeal  here,  it  should  be  obsen'ed,  though  not 

Bely  statistical,  is  stitl  roughly  so :  the  failure  occurs 

rally;'  in  Probability  it  would  be  properly  assigned  in 

merical   proportion.     But  it  is  an  appeal  of  a  funda- 

ally  similar  character,  and  the  nature  of  the  argument 

h  it  is  the  same.)     B  retorts  that  a  numerically  inferior 

when   spread  over  a  vast  country  generally   is  not 

A  urges  that  slavery  is  generally  a  cause  of  weak- 

b;  not  when  there  is  a  good  feeling  between  the  slavM 

i  their  masters,  answers  B,      And   so  on  ad  i/ifimtum. 

i  reason  why  no  settlement  can  thus  be  come  to,  ia,  I 

ihend,  the  one  given  above.     There  is   not  here  any 

[em  of  natural  classification  universally  recognized,  and 
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^^H  appealed  to  as  final,  eo  tliat  there  may  be  general  agreemeo^ 
^^H  OS  to  the  class,  by  the  Gtatistics  appropriate  ta  vbicb  eac^>^ 
^^H  party  is  ready  to  stand  or  falL  The  particular  circumstanc^^^ 
^^B  of  the  case  which  may  from  time  to  time  come  into  notics^*' 
^^H  are  here  of  extreme  importance  from  the  marked  alteratioc!:^^^ 
^^H  which  they  produce  upon  the  averages.  No  one  could  t;^^' 
^^H  any  possibility  get  up  such  a  dispute  if  the  question  we^^^ 
^^H  whether  a  coming  child  were  likely  to  be  a  boy  or  a  girL 
^^f  Any  one  who  knows  anything  of  the  game  of  whist  ma."^' 

supply  an  apposite  example  of  the  distinction  here  insisti^  '^ 
on,  by  recalling  to  mind  the  alteration  in  the  nattire  of  ou---^ 
inferences  which  shows  itself  as  the  game  progresses.    At  th^^ 
commencement  of  the  game  our   sole  appeal  is  rightfully'' 
made  to  the  theory  of  Probability.    All  the  ndes  npon  whicts- 
each  player  acts,  and  therefore  upon  which  he  infers  that  tha 
others  will  act,  rest  upon  the  observed  frequency  (or  rather 
upon  the  frequency  which   calculation   assures   us  will  be 
observed)  with  which  such  and  such  combinations  of  cards     I 
are  found  to  occur.     Why  are  we  told,  if  we  have  more 
than  four  trumps,   to   lead  them   out  at  once?      Because 
we  are  convinced,  on  pure  grounds  of  probability,  capable 
of  being  stated   in  the  strictest  statistical  form,  that  in  a 
majority  of  instances  we  shall  draw  our  opponent's  tmmpe, 
and  therefore  be  left  with  the  command.      Similarly  with 
every  other  rule  which  is  recognized  in  the  early  part  of 
the  play. 

But  as  the  play  progresses  all  this  is  changed,  and  towards 
its  conclusion  there  is  but  little  reliance  upon  any  rules  which 
either  we  or  others  could  trace  up  to  statistical  frequency  of 
occurrence,  observed  or  inferred.  A  multitude  of  other  con- 
siderations have  come  in;  we  begin  to  be  influenced  partly 
by  our  knowledge  of  the  character  and  practice  of  out  i 
partner  and  opponents;  partly  by  a  rapid  combination  e" 


t 


^. 


«icr.l0.]  Testimcmy.  42T 

lonltitude  of  judgments,  the  grounds  of  which  we  could 
hardly  realize  or  describe  at  the  time  and  which  have  been 
^  entirely  forgotten  since.  That  is,  the  particular  combination 
of  cards,  now  before  us,  does  not  readily  fall  into  any  well- 
lUarked  class  to  which  alone  it  can  reasonably  be  refeiTed  by 
^very  one  who  has  the  facts  before  him. 

§  10.  A  criticism  somewhat  resembling  the  above  has 
l^een  given  by  Mr  Mill  (Logic,  Bk.  iii.  Chap,  xviii.  §  3)  upon 
the  applicability  of  the  theory  of  Probability  to  the  credi- 
wiKty  of  witnesses.  But  he  has  added  other  reasons  which 
do  not  appear  to  me  to  be  equally  valid ;  he  says  "  common 
^nse  would  dictate  that  it  is  impossible  to  strike  a  general 
average  of  the  veracity,  and  other  qualifications  for  true 
testimony,  of  mankind  or  any  class  of  them ;  and  if  it  were 
possible,  such  an  average  would  be  no  guide,  the  credibility  of 
.  almost  every  witness  being  either  below  or  above  the  average.'* 
The  latter  objection  would  however  apply  with  equal  force 
to  estimating  the  length  of  a  man's  life  from  tables  of  mor- 
tality; for  the  credibility  of  dififerent  witnesses  can  scarcely 
have  a  wider  range  of  variation  than  the  length  of  dififerent 
lives.  If  statistics  of  credibility  could  be  obtained,  and 
could  be  conveniently  appealed  to  when  they  were  obtained, 
they  might  furnish  us  in  the  long  run  with  as  accurate 
inferences  as  any  other  statistics  of  the  same  general  de- 
scription, the  individual  variations  of  excess  and  defect  being 
at  length  gradually  neutralised.  These  statistics  would  how- 
ever in  practice  naturally  and  rightly  be  neglected,  because 
there  can  hardly  fail  to  be  circumstances  in  each  individual 
statement  which  would  more  appropriately  refer  it  to  some 
new  class  depending  on  dififerent  statistics,  and  afiPording  a 
fcr  better  chance  of  being  right  in  that  particular  case.  In 
most  instances  of  the  kind  in  question,  indeed,  such  a  change 
is  thus  produced  in  the  mode  of  formation  of  our  opinion. 
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tliat,  as  already  pointed  out,  the  mental  operation  c 
be  in  any  proper  sense  founded  on  appeal  to  Btatistics^il 

The  reasons  given  above  seem  to  me  to  tell  i 
against  the  propriety  of  making  testimony  and  its  ere 
subjects  of  Probability.  It  is  not  denied,  of  course,  ^ 
may  if  we  please  propose  questions  in  this  form,  a 
solve  them  by  the  theory.  When  we  do  bo  howeval 
opinions  about  real  witnesses  are  not  stated  oranswen 
Buch  a  way,  we  can  scarcely  regard  the  expression,  'a  wi 
who  lies  once  in  ten  times,'  as  being  anything  else  tl 
sort  of  sjTionym  for  '  a  bag  yielding  a  black  ball  oncajS 
times,'  introduced  into  the  discussion  for  the  sake  ofl 
variety.  There  are  no  restrictions  whatever  upon  thq 
of  inventing  examples  for  the  sake  of  illustration,  or 
the  language  in  which  we  may  express  them.  We  mig 
we  choose,  assume  that  two  geometrical  theorems  eacl 
once  in  ten  times,  and  then  determine  the  chance  oiM 
tion  being  correct,  which  tbey  both  agree  in  supportian 

§  11.  The  Chance  problems  which  are  concerned  irfl 
timony  are  not  altogether  confined  to  such  instances  as 
hitherto  referred  to.  Though  we  must,  as  it  appears  fc 
reject  all  attempts  to  estimate  the  credibility  of  any 
ticuiar  witness,  or  to  refer  him  to  any  assigned  cla 
respect  of  his  -trustworthiness,  and  consequently  aband 


■  It  may  be  rematkod  also  that 
there  is  ftnothsa  roiisou  which  tenda 
to  iliasiioile  113  from  appenliiig  to 
prineiplaa  of  Probaliility  in  the 
majority  of  tho  caacB  whera  teatU 
aonj  haa  to  be  eBtimated.  It  often, 
perhaps  QEually  happens,  that  we 
are  not  absolutely  [urccd  to  come 
to  a  dei^iaion ;  at  least  bo  far  as  the 
uqnitting  of  an  aoeneed  person  may 


be  flonsidered  aa  avoiding  a  di 
It  may  be  of  maoh  greater  i 
ance  to  us  to  attmn  not  meret 
on  the  average,  but  troth  i 
individoa!  instance,  bo  that  ^ 
rather  not  form  an  opinion 
than  form  one  oE  wliicli  we^ 
Bay  in  its  juatifioation  t 
tend  to  lead  ns  n^ht   inl 


.  11.]  Testimmy.  430 

insoluble  any  of  the  numerous  problems  which  start  from 
%iach  data  as  'a  witness  who  is  wrong  once  in  ten  times,* 
yet  it  does  not  follow  that  testimony  may  not  to  a  slight 
extent  be  treated  by  our  science  in  a  somewhat  diflbront 
l&aimer.     We  may  be  quite  unable  to  estimate,  except  in 
the  roughest  possible  way,  the  veracity  of  any  particular 
witness,  and  yet  it  may  be  possible  to  form  some  kind  of 
ojAnion  upon  the  veracity  of  certain  classes  of  witnesses; 
to  say,  for  instance,  that  Europeans  are  superior  in  this  way 
to  Orientals.     So  we  might  attempt  to  explain  why,  and  to 
what  extent,  an  opinion  in  which  the  judgments  of  ton  per- 
sons, say  jurors,  concur,  is  superior  to  one  in  which  fivo  only 
concur.     Something  may  also  be  done  towards  laying  down 
the  principles  in  accordance  with  which  wo  are  to  decide 
whether,  and  why,  extraordinary  stories  deserve  less  credence 
than  ordinary  ones,  even  if  we  cannot  arrive  at  any  precise 
and  definite  decision  upon  the  point.     This  last  (][U0Htion  is 
farther  discussed  in  the  course  of  the  next  chapter. 

The  change  of  view  in  accordance  with  wliich  it  follows 
that  questions  of  the  kind  just  mentioned  need  not  be  en- 
tirely rejected  from  scientific  consideration,  presentH  itself 
in  other  directions  also.  It  has,  for  instance,  boon  already 
pointed  out  that  the  individual  characteristics  of  any  sick 
man's  disease  would  be  quite  sufficiently  important  in  iin/Hi 
cases  to  prevent  any  surgeon  from  judging  about  his  n^covery 
by  a  genuine  and  direct  appeal  to  statistics,  however  such 
considerations  might  indirectly  operate  upon  his  judgment* 
But  if  an  opinion  had  to  be  formed  alx;ut  a  c^^iihxd<;rable 
number  of  cases,  say  in  a  large  hof^pital,  statisti/.-s  ruight 
again  come  prominently  into  play,  and  Ix^  rightly  re<x;gnjz^;d 
as  the  principal  source  of  appeaL  We  should  ff^il  abi^;  Uj 
compaze  one  hospital,  or  one  method  of  treatuieut,  with 
anoUier.    The  ground  of  the  difference  is  obvious.    It  uiw^ 
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from  the  fact  that  the  characteristics  of  the  individuaU,  j 
which  made  ua  so  ready  to  desert  the  average  when  we  had 
to  judge  of  thera  separately,  do  not  produce  the  same  dis- 
turbance when  we  have  to  .judge  about  a  group  of  cases. 
The  averages  then  become  the  most  secure  and  available 
ground  on  which  to  form  an  opinion,  and  therefore  Pro- 
babihty  again  becomes  applicable. 

But  although  some  resort  to  Probability  may  be  ad- 
mitted in  such  cases  as  these,  it  nevertheless  does  not 
appear  to  me  that  they  can  ever  be  regarded  as  particulai'ly 
appropriate  examples  to  illustrate  the  methods  and  resources 
of  the  theory.  Indeed  it  is  scarcely  possible  to  resist  the 
conviction  that  the  refinements  of  mathematical  calculation 
have  here  been  pushed  to  lengths  utterly  unjustifiable,  when 
we  bear  in  mind  the  impossibility  of  obtaining  any  corre- 
sponding degree  of  accuracy  and  precision  in  the  data  from 
which  we  have  to  start.  To  raise  but  one  very  obvious 
objection.  Perfect  independence  amongst  the  witnesses  or 
jurors  ia  an  almost  necessaiy  postulate.  But  where  can  this 
be  secured?  To  say  nothing  of  direct  collusion,  human 
beings  are  in  almost  all  instances  greatly  under  the  influence 
of  sympathy  in  forming  their  opinions'.  This  influence, 
under  the  various  names  of  political  bias,  class  prejudice, 


^  Mr  Monro  has  abo  called  at- 
teutioa  to  a  more  sulitle  point  wMeh 
tells  against  the  too  common  hj- 
Bnmption  of  perfect  iudependence 
by  tlio  mathomaticians.  "  It  ia  often 
remarked  that  the  Bbseaoe  of  thia 
condition  [ic dependence)  is  a  diffi- 
culty iu  these  proUems ;  but  I  doubt 
whether  the  lUfBoulty  ia  fully  esti- 
mated, It  ia  not  merely  that  one 
man  inflneacea    another,   but   that 


independently  of  thia  the  judgment 
of  one  man  ought  to  inSuenco  oar 
eipcctatioD  of  the  judgment  of  an- 
other ;  because  human  nature  is  so 
far  uniform,  that,  from  one  man's 
adopting  a  particular  opinion,  thers 
ia  aome  reason,  vhether  the  opinion 
ia  true  or  false,  to  expect  that 
anothor  wiU  adopt  the  Bame  undsr 
the  same  circumstances"  [MS.  com- 
monlcation). 
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local  feeling,  and  so  on,  always  exists  to  a  sufficient  degree 
to  induce  a  cautious  person  to  make  many  of  those  indi- 
vidual corrections  which  we  saw  to  be  necessary  when  we 
were  estimating  the  trustworthiness,  in  any  given  case,  of 
a  single  witness;  that  is,  they  are  sufficient  to  destroy 
much,  if  not  all,  of  the  confidence  with  which  we  resort  to 
statistics  and  averages  in  forming  our  judgment.  Since 
then  this  work  is  mainly  devoted  to  explaining  and  establish- 
ing the  general  principles  of  the  science  of  Probability,  we 
may  very  fairly  be  excused  from  any  further  treatment  of 
this  subject,  beyond  the  brief  discussions  which  are  given 
in  the  next  chapter. 


V,jwu  *^y>, :    J  xu**i  liifc  TL^icrrr  if  Tsaaznnnrr  u  -ssciijoA, 

*,j>r»'<-,i:ui«T.^  ir^  d*fr'>t*^  li-jd**:  *xicTTiTKEaiiL  :K'  £l  aessra^ini  by 
t^'/^yv^,  i»7/>ij  ^i^^iiijfA  Vj  h^  Vi*  yrn^  ^.tufn-i  ^nnTcnaaiced 

W///^>;  J/'-^X  ^  T^;TT  siTjiJl  ''miyr\?jaM£sT  after  i»  jFrnx.  In 
^/f/[/>*Jt;//r/  V/  tbh  it  ira«  poixrted  oni  iSioul  ^iLr  vfEferent 
<M)/ri^'»  wJij/Ji  we  imd'yabtedlj  fcrmei  rf  lihe  credibility 
^/f  ihh  i.X'^Ui]p\f'Ji  a^Mooed,  had  nothing  to  do>  iriih  the 
fji/.'t  '4  ^hh  tfrveiii  bdng  past  or  fiitare,  bnt  aiKiise  jGni»n  a 
yt^ry  Jlff'xT'fUi  tsatms;  that  the  concepdon  ef  the  erent 
whi/;li  w<;  ont^.Ttairi  at  the  moment  (which  is  all  that  is  then 
Mttl  tli';n$  un^nMy  j/rescnt  to  us,  and  as  to  the  correctness 
iff  whu'h  SiH  a  n;[;rcHentation  of  £Eicts  we  have  to  make  up 
tfur  utmtlaj  t'/mHiH  ]-K/fore  ns  in  very  different  ways.  In  one 
UiHiuuf'Ai  it  WdH  a  mere  guess  of  our  own  which  we  knew 
from  HiatinticH  would  be  right  in  a  certain  proportion  of 
('4iHi*H;  in  iUii  other  instance  it  was  the  assertion  of  a  witness, 
and  ilKircfore  the  appeal  was  not  now  to  statistics  of  the 
event,  but  to  the  trustworthiness  of  the  witness.    The  con* 
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ception^  or  *  event '  if  we  will  so  term  it,  had  in  fact  passed 
out  of  the  category  of  guesses  (on  statistical  grounds),  into 
that  of  assertions  (most  likely  resting  on  some  specific  evi- 
dence), and  would  therefore  be  naturally  regarded*  in  a  very 
diflferent  light. 

§  2.  But  it  may  seem  as  if  this  principle  would  lead  us 
to  somewhat  startling  conclusions.  For,  by  transferring  the 
appeal  from  the  frequency  with  which  the  event  occurs  to 
the  trustworthiness  of  the  witness  who  makes  the  assertion, 
is  it  not  implied  that  the  probability  or  improbability  of  an 
assertion  depends  solely  upon  the  veracity  of  the  witness  ? 
If  so,  ought  not  any  story  whatever  to  be  believed  when 
it  is  asserted  by  a  truthful  person  I 

In  order  to  settle  this  question  we  must  look  a  little 
more  closely  into  the  circumstances  under  which  such 
testimony  is  commonly  presented  to  us.  As  it  is  of  course 
necessary,  for  clearness  of  exposition,  to  take  a  numerical 
example,  let  us  suppose  that  a  given  statement  is  made  by 
a  witness  who,  on  the  whole  and  in  the  long  run,  is  right 
in  what  he  says  nine  times  out  of  ten\  Here  then  is  an 
average  given  to  us,  an  average  veracity  that  is,  which 
includes  and  is  composed  of  all  the  particular  statements 
which  the  witness  has  made  or  will  make  from  time  to  time. 

§  3.  Now  it  has  been  abundantly  shown  in  a  former 
chapter  (Ch.  VIIT.  §§  14 — 32)  that  the  mere  fact  of  a  par- 


^  Reasons  wore  given  in  the  last 
chapter  against  the  propriety  of  ap- 
pljing  the  mles  of  Probability  with 
any  strictness  to  such  examples  as 
these.  But  although  all  approach 
to  ntunerical  accuracy  is  unattain- 
able, "we  do  undoubtedly  recognize 
in  ordinary  life  a  distinction  between 
the  credibility  of  one  witness   and 


another ;  such  a  rough  practical 
distinction  will  be  quite  sufficient 
for  the  purposes  of  this  chapter. 
For  convenience,  and  to  illustrate 
the  theory,  the  examples  are  best 
stated  in  a  numerical  form,  but  it 
is  not  intended  thereby  to  imply 
that  any  such  accuracy  is  really 
attainable  in  practice. 

28 
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ticular  average  having  teen  assigned,  is  no  reason  for  our 
being  forced  invariably  to  adkere  to  it,  even  in  those  cases 
in  which  our  most  natural  and  appropriate  ground  of  judg- 
ment is  found  in  an  appeal  to  stdtistics  and  averages. 
The  general  average  may  constantly  have  to  be  corrected 
in  order  to  meet  more  accurately  the  circumstances  of  par- 
tio«lar  cases.  In  statistics  of  mortality,  for  instance,  instead 
of  resorting  to  the  wider  tables  furnished  by  people  in 
general  at  the  given  age,  we  often  prefer  the  narrower  tables 
furnished  by  men  of  a  particular  profession,  abode,  or  mode 
of  life.  The  reader  may  however  be  conveniently  reminded 
here  that  in  so  doing  we  must  not  suppose  that  we  are  able, 
by  any  such  device,  in  any  special  or  peculiar  way  to  secure 
truth.  The  general  average,  if  poraistently  adhered  to 
throughout  a  sufficiently  wide  and  varied  experience,  would 
in  the  long  run  tend  to  give  us  the  truth  ;  all  the  advantage 
which  the  more  special  averages  can  secure  for  ua  is  to  give 
us  the  same  tendency  to  the  truth  with  fewer  and  slighter 
aberrations. 

§  4.  Ketuming  then  to  our  witness,  we  know  that,  if 
OTir  data  about  his  average  truthfulness  are  sound,  we  cannot 
really  he  wrong'^  in  always  relying  upon  it.     That  is  to  say, 


'  It  i. 


t  of  c 


B  that 


ire  can  regard  such  aberraliDiiB  m 
these  with  tha  Bame  coinplmiency, 
la  the  long  rnc,  as  we  often  can 
mere  overetatemeuta  or  nnderstate- 
meBts  of  numerical  magnitude;  or 
that  the;  will  he  aeutiallzed  in  time 
by  eqtml  errors  of  esi:eas  and  defect. 
A  direct  uasertion  in  place  of  a 
denial,  oi  denial  in  place  of  aaaci' 
tlon,  can  B^ldom  he  tliUEi  smoothed 
over  in  re^ipoct  of  its  resnlts  hy  mere 
lepelition.   Bat  a  mnltitnde  of  cases 


may  readily  be  conceived  in  which 
we  can  allow  a  margin  of,  Boy,  one- 
tenth  for  error,  to  meet  the  case  of 
a  witness  who  can  only  be  depended 
on  for  nine-tenths  of  fnll  reraci^. 
If  we  know  that,  one  time  villi 
another,  he  wOl  mislead  ns  ooce  in 
ten  times,  we  may  he  on  our  goaid 
accordingly.  Such  security  as  tkii 
we  may  attain  to  in  our  dealings 
with  him,  if  they  are  sufficiently 
and  Tiuied. 
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if  we  have  a  very  great  many  statements  from  him  upon  all 
possible  subjects,  we  may  rest  conviDced  that  in  nine  out  of 
ten  of  these  he  will  tell  us  the  truth,  and  that  in  the  tenth 
case  he  will  go  wrong.  This  is  nothing  more  than  a  matter 
of  definition  or  consistency.  But  cannot  we  do  better  than 
thus  rely  upon  his  general  average?  Cannot  we,  in  almost 
any  given  case,  specialize  it  by  attending  to  various  cha- 
racteristic circumstances  in  the  nature  of  the  statement 
which  he  makes;  just  as  we  specialize  his  prospects  of 
mortality  by  attending  to  circumstances  in  his  constitution 
or  mode  of  life! 

Undoubtedly  we  may  do  this ;  and  in  any  of  the  practical 
oontingencies  of  life,  supposing  that  we  were  at  all  guided 
by  considerations  of  this  nature,  we  should  act  very  foolishly 
if  we  did  not  adopt  some  such  plan.  Two  methods  of  thus 
correcting  our  average  may  be  suggested,  amongst  others; 
tme  of  them  being  that  which  practical  sagacity  wouid  be 
most  likely  to  employ,  the  other  of  a  more  subtle  nature, 
aod  that  which  is  almost  univerBally  adopted  by  writers  on 
Probability.  The  former  attempts  to  correct  the  average 
ty  the  following  considerations :  instead  of  relying  upon  the 
witnesa' general  average,  we  assign  to  it  a  sort  of  conjectural 
correction  to  meet  the  case  before  us,  founded  on  our  expe- 
rience or  observation ;  that  is,  we  appeal  to  experience  to 
establish  that  stories  of  such  and  such  a  kind  are  more  or 
less  likely  to  be  true,  as  the  case  may  be,  than  stories  in 
general.  The  other  proceeds  upon  a  different  and  some- 
what more  philosophical  plan.  It  is  here  endeavoured  to 
abow,  by  an  analysis  of  the  nature  and  number  of  the 
soarces  of  error  in  the  cases  in  question,  that  such  and  such 
kinds  of  stories  must  be  more  or  less  likely  to  he  correctly 
reported. 

Before  proceeding  to  a  discussion  of  these  methods 
28—2 
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s  distinction  most  be  pointed  out  to  which  writers  npon  the 
subject  have  not  always  atteade<l,  or  at  any  rate  hare  not 
generally  sufficiently  directed  their  readers'  attrition'.  Here 
are,  broadly  speaking,  two  different  ways  in  wluch  we  may 
suppose  testimony  to  be  given.  It  may,  in  the  fiist  {dacc^ 
take  the  form  of  a  reply  to  an  alternative  qaesticMi,  a  qoes- 
tion,  that  is,  framed  to  be  answered  by  a  yes  or  no.  Here,  of 
course,  the  pos'sible  answers  are  mutaally  contradictory,  so 
that  if  one  of  them  is  not  correct  the  other  most  be  so : — 
Has  A  happened,  yes  or  no  ?  The  common  mode  of  illns- 
trating  this  kind  of  testimony  numerically  is  by  supposing  a 
lottery  with  a  prize  and  blanks,  or  a  bag  of  halls  o(  tvo 
colours  only,  the  witness  knowing  that  there  are  only  two,  or 
at  any  rate  being  confined  to  naming  one  or  other  of  them. 
If  they  are  black  and  white,  and  he  errs  when  black  is  drawn, 
he  must  say 'white.'  The  reason  for  the  prominence  assigned 
to  examples  of  this  class  is,  probably,  that  they  correspond  to 
the  very  important  case  of  verdicts  of  juries ;  juries  beii^ 
supposed  to  have  nothing  else  to  do  th^i  to  say  *guii^'  or 

j     '  not  guilty.' 

1  On  the  other  hand,  the  testimony  may  take  the  form  cf  a 

more  original  statement  or  piece  of  information.  Instead  of 
saying.  Did  A  happen  ?  we  may  ask,  What  happened  ?  Here 
if  the  witness  speaks  truth  he  must  be  supposed,  as  befoie, 
to  have  but  one  way  of  doing  so ;  for  the  occurrence  of  some 
specific  event  was  of  course  contemplated.  But  if  he  eiro  he 
has  many  ways  of  going  wrong,  possibly  an  infinite  number. 
Ordinarily  however  his  possible  false  statements  are  assumed 
to  be  limited  in  number,  as  must  generally  bo  more  or  less 
the  result  in  practice.     This  case  is  represented  nnmerically 

'  I    must    plead   ginltj   to   this      nuka  llie  tieatment  of  this  p«rt  at 
rbuge  iDfEeU,  in  the  fint  edition      the  snbject  obscure  and  i 
vi  this  wad.    The  zmaH   «w  to      w 
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by  attppoeing  the  balls  in  the  bag  not  to  be  of  two  colours 
only,  but  to  be  all  distinct  from  one  another ;  say  by  their 
being  all  successively  nuinbered.  It  raay  of  course  be  ob- 
jected that  a  large  number  of  the  statements  that  are  made 
ia  the  world  are  not  in  any  way  answers  to  questions,  either 
of  the  alternative  or  of  the  open  kind.  For  instance,  a  man 
simply  asserts  that  he  has  drawn  the  seyen  of  spades  from  a 
pack  of  cards ;  and  we  do  not  know  perhaps  whether  he  had 
been  asked  'Has  that  card  been  drawn?'  or  'What  card  has 
been  drawn?'  or  indeed  whether  he  had  been  asked  anything 
at  all.  Still  more  might  this  be  so  in  the  case  of  any  ordi- 
nary historical  statement. 

This  objection  is  quite  to  the  point,  and  must  be  recog- 
nized as  constituting  an  additional  difficulty.  All  that  we 
can  do  is  to  endeavour,  as  best  we  may,  to  ascertain,  from 
the  circumstajices  of  the  case,  what  number  of  alternatives 
the  witness  may  be  supposed  to  have  had  before  him.  When 
he  simply  testifies  to  some  matter  well  known  to  be  in  dis- 
pute, and  does  not  go  much  into  detail,  we  may  fairly  con- 
uder  that  there  were  practically  only  the  two  alternatives 
before  him  of  saying  'yes'  or  'no.'  When,  on  the  other  hand, 
he  tells  a  story  of  a  more  original  kind,  or  (what  comes  to 
much  the  same  thing)  goes  into  details,  we  must  regard  him 
as  having  a  very  wide  comparative  range  of  alternatives 
before  him. 

These  two  classes  of  examples,  viz.  that  of  the  black  and 
Trhite  balls,  in  which  only  one  form  of  error  is  possible,  and 
the  numbered  balls,  in  which  there  may  bo  many  forms  of 
error,  are  the  only  two  of  which  we  need  take  notice.  In 
practice  it  would  seem  that  they  may  gradually  merge  into 
one  another,  according  to  the  varying  ways  in  which  we 
choose  to  frame  our  question.     Besides  asking,  Did  you  see 

strike  Bt  and.  What  did  you  see  1  we  may  introduce  tmy 
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number  of  intermediate  leading  r[uestions,  as,  What  did  A  do  ? 
What  did  be  do  to  .B  ?  and  so  on.  In  this  way  we  may  gra- 
dually narrow  the  possible  openings  to  wrong  statement,  and 
so  approach  to  the  direct  alternative  question.  But  it  is 
clear  that  all  these  cases  may  be  represented  nuraerically  by 
a  supposed  diminution  in  the  number  of  the  balls  which  are 
thus  diatinguisbed  from  one  another. 

§  6.  Of  the  two  plans  mentioned  in  §  4  we  will  begin 
with  the  latter,  as  it  is  the  only  methodical  and  scientific  one 
which  has  been  proposed.  Suppose  that  there  is  a  bag  with 
1000  balls,  only  one  of  which  is  white,  the  rest  b&ing  all 
black.  A  bait  is  drawn  at  random,  and  our  witness  whose 
veracity  is  yb  reports  that  the  white  hall  was  drawn.  Take 
a  great  many  of  bia  statements  upon  this  particular  subject, 
say  10,000;  that  is,  suppose  that  10,000  balls  baving  been 
successively  drawn  out  of  this  bag,  or  bags  of  exactly  the 
same  kind,  he  makes  his  report  in  each  case.  His  10,000 
statements  being  taken  as  a  fair  sample  of  bis  general  ave- 
rage, we  shall  find,  by  wippoeition,  that  9  out  of  every  10  of 
them  are  true  and  the  remaining  one  false.  Wliat  will  he 
the  nature  of  these  false  statements  ?  Under  the  circum- 
stances in  question,  he  having  only  one  way  of  going  wrong, 
the  answer  is  easy.  In  the  10,000  drawings  the  white  bail 
would  come  out  10  times,  and  therefore  be  rightly  asserted 
9  times,  whilst  on  the  one  of  these  occasions  on  which  he 
goes  wrong  he  has  oothing  to  say  hut  'black.'  So  with  the 
9990  occasions  on  which  black  is  drawn ;  he  is  right  and 
says  black  on  S991  of  them,  and  is  wrong  and  therefore  says 
white  on  999  of  them.  On  the  whole,  therefore,  we  conclude 
that  out  of  every  1008  times  on  which  he  says  that  white  is 
drawn  be  is  wrong  999  times  and  right  only  9  times.  That 
is,  his  special  veracity,  as  we  may  term  it,  for  cases  of  this 
description,  has  been  reduced  from  A  to  nnra  ■    As  it  would 
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comraoniy  be  expr&ssed,  the  latter  fraction  represents  the 
chance  that  this  particular  statement  of  his  is  true, 

§  7.  We  will  now  take  the  case  in  which  the  witness 
lias  many  ways  of  going  wrong,  instead  of  merely  one.  Sup- 
pose that  the  balls  were  all  numbered,  from  1  to  1000,  and 
the  witness  knows  this  fact.  A  ball  is  drawn,  and  be  tells 
me  that  it  was  numbered  25,  what  are  the  odds  that  he  is 
right  ?  Proceeding  as  before,  in  10,000  drawings  this  ball 
would  bo  obtained  10  timesy  and  correctly  named  9  times. 
But  on  the  9990  occasious  on  which  it  was  not  drawn  there 
would  be  a,  difference,  ft*  the  witness  has  now  many  open- 
ings for  error  before  him.  It  la,  however,  generally  considered 
reasonable  to  assume  that  his  errors  will  all  take  the  form  of 
announcing  wi'ong  numbers;  and  that,  there  being  no  apparent 
reason  why  be  should  choose  one  number  rather  than  another, 
he  will  announce  all  the  wrong  ones  equally  often  in  turn'. 
Hence  hia  999  errors,  instead  of  all  loading  him  now  back 
again  to  one  spot,  will  be  uniforaJy  spread  over  as  many  dis- 
tinct ways  of  going  wrong.  On  one  only  of  these  occasions, 
therefore,  will  he  mention  25  as  having  been  drawn.  It  fol- 
lows therefore  that  out  of  every  10  times  that  he  names  25 
he  is  right  9  times ;  so  that  in  this  case  his  averi^e  or  gene- 
ral truthfulness  applies  equally  well  to  the  special  case  in  point. 

§  8,  With  regard  to  the  truth  of  these  conclusions,  it 
must  of  course  be  admitted  that  if  we  grant  the  validity  of 
the  assumptions  about  the  limits  within  which  the  hlimder- 
ing  or  mendacity  of  the  witness  is  confined,  and  the  regu- 
larity with  which  his  answers  are  disposed  within  those  limits, 
the  reasoning  is  perfectly  sound.     But  are  not  these  assump- 

I  Sucili  an  example  may  he  regard-  moil?  ia  lioiited  by  circamatanaSB  ; 

ed  as  repreBentiogcae  of  those  inter-  being  viz.  a  case  in  which  the  wit. 

mediate  cases  oonsidercd  at  the  end  nena'  eirorB  ale  limited  ti 

of  1 5,  in  which  the  subject  of  testi-  iug  wrong  numbeis. 
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tions  extremely  arbitraiy,  -that  is,  are  not  our  lotteries  and 
)  of  bails  rendered  perfectly  precise  in  many  respects  in 
which,  in  ordinary  life,  the  conditions  supposed  to  correspond 
to  them  are  so  utterly  vague  and  uncertain  that  no  such 
method  of  reasoning  becomes  practically  arvailahle  1  Suppose 
that  a  person  whom  I  have  long  known,  and  of  whose  mea- 
sure of  veracity  and  judgment  I  may  he  supposed  therefore 
to  have  acquired  some  degree  of  knowledge,  informs  me  tliat 
there  is  something  to  my  advantage  if  I  choose  to  ge  to  cer- 
tain trouble  or  expense  in  order  to  secure  it  Aa  regards  the 
general  veracity  of  the  witness,  then,  there  is  no  difficulty ; 
e  that  this  is  determined  for  us.  But  as  regards 
his  Btory,  difficulty  and  vagueness  emerge  at  every  point. 
What  is  the  number  of  balls  in  the  bag  here  ?  What  in  fact 
are  the  nature  -and  contents  of  the  bag  out  of  which  we  sup- 
pose the  drawing  to  have  been  made  ?  It  does  not  seem  to 
me  that  the  materials  fer  any  rational  judgment  exist  here. 
But  if  we  are  to  get  at  any  such  ainemded  figure  of  veracity 
as  those  attained  in  the  above  example,  these  questions  must 
necessarily  be  answered  with  some  degree  of  accuracy;  for 
the  whoie  point  of  the  method  consists  in  determining  how 
often  the  event  must  be  considered  notto  happen,  and  thenco 
inferring  howoften  the  witness  -^vill  he  led  wron^y  to  assert 
that  it  has  happened. 

It  is  not  of  course  -deiried  that  considerations  of  the  kind 
in  question  have  some  influence  upon  our  decision,  but  only 
that  this  influence  could  under  any  ordinary  circumstances 
be  submitted  to  numerical  determination.  We  are  doubt- 
less liable  to  have  information  given  to  us  that  we  have 
come  in  for  some  kind  of  fortune,  for  instance,  when  no 
such  good  luck  has  really  befallen  us;  and  this  not  once 
only  but  repeatedly.  But  who  can  give  the  faintest  inti- 
mation of  the  nature  and  number  of  the  occasions  on  which, 
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a  blank  being  thus  really  drawn,  a  prize  will  nevertheless 
be  falsely  announced  ?  It  appears  to  me  therefore  that  re- 
sults of  any  practical  value  can  seldom,  if  ever,  be  looked 
for  from  this  method  of  procedure.  , 

§  9.  Our  conclusion  in  the  case  of  the  lottery,  or,  what 
comes  to  the  same  thing,  in  the  case  of  the  bag  with  black 
and  white  balls,  has  been  questioned  or  objected  to^  on  the 
ground  that  it  is  contrary  to  all  experience  to  suppose  that 
the  testimony  of  a  moderately  good  witness  could  be  so 
enormously  depreciated  under  such  circumstances.  I  should 
prefer  to  base  the  objection  on  the  ground  that  experience 
scarcely  ever  presents  such  circumstances  as  those  supposed; 
but  if  we  postulate  their  existence  the  given  conclusion  seems 
correct  enough.  Assume  that  a  man  is  merely  required  to 
say  yes  or  no ;  assume  also  a  group  or  succession  of  cases  in 
which  «o  should  rightly  be  said  very  much  oftener  than 
yes.  Then,  assuming  almost  any  general  truthfulness  of  the 
witness,  we  may  easily  suppose  the  rightful  occasions  for 
denial  to  be  so  much  the  more  frequent  that  a  majority  of 
his  affirmative  answers  will  actually  occur  as  false  'noes' 
rather  than  as  correct  'ayes,*  This  of  course  lowers  the 
average  value  of  his  'ayes,'  and  renders  them  comparatively 
untrustworthy. 

§  10,  There  is  one  particular  case  which  has  been  re- 
garded as  a  difficulty  in  the  way  of  this  treatment  of  the 
problem,  but  which  seems  to  me  to  be  a  decided  confirma- 
tion of  it ;  always,  be  it  understood,  within  the  very  narrow 
and  artificial  limits  to  which  we  must  suppose  ourselves  to 
be  confined.  This  is  the  case  of  a  witness  whose  veracity  is 
just  one-half;  that  is,  one  who,  when  a  mere  yes  or  no  is 
demanded  of  him,  is  as  often  wrong  as  right.  In  the  case 
of  any  other  assigned  degree  of  veracity  it  is  extremely 

*  Todhunter's  History,  p.  400.    Philosophical  Magazine,  July,  1864. 
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difficult  to  get  anything  approacliing  to  a  confirmation  from 
practical  judgment  and  experience.  We  are  not  accustomed 
to  estimate  the  merits  of  witnesses  in  this  way,  and  hardly 
appreciate  what  is  meant  by  hia  numerical  degree  of  truth- 
fulnesa.  But  as  regards  the  man  whose  veracity  is  one-half^ 
we  are  (as  Mr  Monro  has  very  ingeniously  suggested)  only 
too  well  acquainted  with  such  witnesses,  though  under  a 
somewhat  different  name ;  for  this  is  really  nothing  else  than 
the  case  of  a  person  confidently  answering  a  question  about 
a  subject-matter  of  which  he  knows  nothing,  and  can  there- 
fore only  give  a  mere  guess. 

Now  in  the  case  of  the  lottery  with  one  prize,  when  the 
witness  whose  veracity  ia  one-half  tella  us  that  we  have 
gained  the  prize,  we  find  on  calculation  that  his  testimony 
goes  for  absolutely  nothing;  the  chances  that  we  have  got 
the  prize  are  just  the  same  as  they  would  be  if  he  had  never 
opened  his  lips,  viz.  y^fj.  But  clearly  this  is  what  ought 
to  be  the  result,  for  the  witness  who  knows  nothing  about 
the  matter  leaves  it  exactly  as  be  found  it.  He  is  indeed, 
in  strictness,  scarcely  a  witness  at  all ;  for  the  natural  func- 
tion of  a  witness  ia  to  examine  the  matter,  and  so  to  add 
confirmation,  more  or  less,  according  to  bis  judgment  and 
probity,  hut  at  any  rate  to  offer  an  improvement  upon  the 
mere  guesser.  If,  however,  we  will  give  lieed  to  his  mere 
guess  we  are  doing  just  the  same  thing  as  if  we  were  to  gtiess 
ourselves,  in  which  case  of  course  the  odds  that  we  are  right 
are  simply  measured  by  the  frequency  of  occurrence  of  the 
events. 

We  cannot  quite  so  readily  apply  the  same  rule  to  the 
other  case,  namely  to  that  of  the  numbered  balls,  for  there 
the  witncaa  who  is  right  every  other  time  may  really  be  a 
very  fair,  or  even  excellent,  witness.  If  be  has  many  ways 
of  going  wrong,  and  yet  ia  right  in  half  his  statements,  it  is 
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not  have  merely  guessed.  In  a  case  of  yes  o 
be  right  every  other  time,  but  it  is  different  where  truth 
ia  single  and  error  is  manifold.  To  represent  the  case  of  a 
simply  worthless  witoess  when  there  were  1000  balls  and 
the  Ji'awing  of  one  assigned  ball  waa  in  question,  we  should 
have  to  put  his  figure  irf  veracity  at  -nrViT-  -^^  *^^  were 
done  we  should  of  course  get  a  eirailar  result, 

§  11,  It  deserves  notice  therefore  that  the  figure  of 
veracity,  or  fraction  representing  the  general  truthfulness 
of  a  witness,  is  in  a  way  relative,  not  absolute ;  that  is,  it 
depends  upon,  and  varies  with,  the  general  character  of  the 
answer  which  he  is  supposed  to  give.  Two  witnesses  of 
equal  intrinsic  veracity  and  worth,  one  of  whom  confined 
himself  to  saying  yes  and  no,  whilst  the  other  ventured  to 
make  more  original  assertions,  would  be  represented  by 
different  fractions ;  the  former  having  set  himself  a  much 
easier  task  than  the  latter.  The  real  caution  and  truthful- 
ness of  the  witness  are  only  one  factor,  therefore,  in  his 
actual  figure  of  veracity;  the  other  factor  consists  of  the 
nature  of  his  assertions,  as  just  pointed  out.  The  ordinary 
plan  therefore,  in  such  problems,  of  assigning  an  average 
truthfulness  to  the  witness,  and  accepting  this  alike  in  the 
ease  of  each  of  the  two  kinds  of  answers,  though  convenient, 
seems  scarcely  sound.  This  consideration  would  however 
be  of  much  more  importance  were  not  the  discussions  upon 
the  subject  mainly  concerned  with  only  one  description  of 
answer,  namely  that  of  the  '  yes  or  no '  kind. 

§  12.  So  much  for  the  philosophical  way  of  treating  such 
a  problem.  The  way  in  which  it  would  be  taken  in  hand  by 
those  who  had  made  no  study  of  Probability  is  very  different. 
It  would,  I  apprehend,  strike  them  as  follows.  They  would 
say  to  themselves,  Here  is  a  story  related  by  a  witness  who 
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tellfl  tte  truth,  say,  nine  times  out  of  tea.  But  it  is  a  storj' 
of  a  kind  which  experience  shows  to  be  very  generally  made 
untruly,  aay  99  times  out  of  100,  Having  then  these  oppo- 
site inducements  to  belief,  they  would  attempt  in  some  way 
to  strike  a  balance  between  them.  Nothing  in  the  nature  of 
a  stiict  rule  could  be  given  to  enable  them  to  decide  how 
they  might  escape  out  of  the  difficulty.  Probably,  in  so  far 
'  as  they  did  not  judge  at  haphazardj  they  would  he  guided 
by  still  further  resort  to  experience,  or  unconscious  recol- 
lections of  its  previous  teachings,  in  order  to  settle  which 
of  the  two  opposing  inductions  was  better  entitled  to  carry 
the  day  in  the  particular  case  before  them.  The  reader 
will  readily  see  that  any  general  solution  of  the  problem, 
when  thus  presented,  is  impossible.  It  ia  airaply  the  now 
familiar  case  (Chap.  Vlll.  §§  14 — 32}  of  an  individual  which 
belongs  equally  to  two  distinct,  or  even,  in  respect  of  their 
characteristics,  opposing  classes.  We  cannot  decide  offhand 
to  which  of  the  two  its  characteristics  most  naturally  and 
rightly  refer  it.  A  fresh  induction  is  needed  in  order  to 
settle  this  point. 

§  13.  Rules  have  indeed  been  suggested  by  various 
writers  in  order  to  extricate  us  from  the  difficulty.  The  con- 
troversy about  miracles  has  probably  been  the  most  fertile 
occasion  for  suggestions  of  this  kind  on  one  side  or  the 
other.  It  is  to  this  controversy,  I  suppose,  that  the  phrase 
is  due,  so  often  employed  in  discussions  upon  similar  sub- 
jects, '  a  contest  of  opposite  improbabilities.'  What  is  meant 
by  such  an  expression  is  clearly  this  :  that  in  forming  a 
judgment  upon  the  truth  of  certain  assertions  we  may  find 
that  they  are  comprised  in  two  very  distinct  classes,  so  that, 
according  as  we  regarded  them  as  belonging  to  one  or  tho 
other  of  these  distinct  classes,  our  opinion  as  to  their  truth 
would  be  very  different.     Such  an  assertion  belongs  to  c 
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class,  of  course,  by  its  being  a  statement,  of  a  particular 
witness,  or  kind  of  witness ;  it  belongs  to  the  other  by  its 
being  a  particular  kind  of  story,  one  of  what  is  called  an 
improbable  nature.  Its  belonging  to  the  former  class  is  so 
far  favourable  to  its  truth,  its  belonging  to  the  latter  is  so  far 
hostile  to  its  truth.  It  seems  to  be  assumed,  in  speaking  of 
a  contest  of  opposite  improbabilities,  that  when  these  different- 
sources  of  conviction  co-exist  together,  they  would  each  in 
some  way  retain  their  probative  force  so  as  to  produce  a 
contest,  ending  generally  in  a  victory  to  one  or  other  of 
them.  Hume,  for  instance,  speaks  of  our  deducting  one 
probability  from  the  other,  and  apportioning  our  belief  to 
the  remainder^  Thomson,  in  his  Laws  of  Thought,  speaks 
of  one  probability  as  entirely  superseding  the  other. 

§  14.  It  does  not  appear  to  me  that  the  slightest  philoso- 
phical value  can  be  attached  to  any  such  rules  as  these. 
They  doubtless  may,  and  indeed  will,  hold  in  individual 
cases,  but  they  cannot  lay  claim  to  any  generality.  Even 
the  notion  of  a  contest,  as  any  necessary  ingredient  in  the 
case,  must .  be  laid  aside.  For  let  us  refer  again  to  the  way 
in  which  the  perplexity  arises,  and  we  shall  readily  see,  as 
has  just  been  remarked,  that  it  is  nothing  more  than  a  par- 
ticular exemplification  of  a  difficulty  which  has  already  been 
recognized  as  incapable  of  solution  by  any  general  A  pHoi^ 
method  of  treatment.  All  that  we  have  before  us  is  a  state- 
ment. On  this  occasion  it  is  made  by  a  witness  who  lies, 
say,  once  in  ten  times  in  the  long  run ;  that  is,  who  mostly 
tells  the  truth.  But  on  the  other  hand,  it  is  a  statement 
which  experience,  derived  from  a  variety  of  witnesses  on 

1  "When    therefore     these    two  opinion,,  either  on  one  side  or  the 

londs  of  experience  are  contrary,  we  other,  with   that  assurance   which 

have  nothing  to  do  hut  subtract  the  arises  from  the  remainder.''  (Essay 

(Uke  from  the  other,  and  embrace  an  on  Miracles.) 
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various  occasions,  assures  us  is  mostly  false ;  stated  numeri- 
cally it  is  found,  let  ua  suppose,  to  be  false  99  times  in  a 
hundred. 

Now,  as  was  shown  in  the  chapter  on  Induction,  we  are 
thus  brought  to  a  complete  dead  lock.  Our  science  offers  no 
principles  by  which  we  can  form  our  opinion,  or  attempt  to 
decide  the  matter  one  way  or  the  other ;  for,  as  appeared, 
there  are  an  indefinite  number  of  conclusions  which  are  all 
equally  possible.  For  instance,  all  the  witness'  extraordinary 
assertions  may  be  true,  oc  they  may  all  be  false,  or  they  may 
be  divided  into  the  true  and  the  false  in  any  proportion 
whatever.  Having  gone  so  far  in  our  appeal  to  statistics  as 
to  recognize  that  the  witness  is  generally  rig-ht,  but  that  his 
story  is  generally  fafae,  wo  cannot  stop  there.  We  ought  to 
make  still  further  appeal  to  experience,  and  ascertain  bow  it 
stands  with  regard  to  his  stories  when  they  are  of  that 
particular  nature :  or  rather,  for  this  would  be  to  make  a 
needlessly  narrow  reference,  how  it  stands  with  regard  to 
stories  of  that  kind  when  advanced  by  witnesses  of  his 
general  character,  position,  sympathies,  and  so  on'. 

§  15.  That  extraordinary  stories  are  in  many  cases,  pro- 
^  ConEideratioDs  of  this  kind  hftve  the  cases  Eapposed  in  the  ted  bj 
indeed  been  introduced  into  the  aasnmiug  tbat  I 
matLematiosl  Ireatmeut  n!  the  nub- 
jact.  The  common  algebraical  eola- 
tion of  the  problem  in  g  5  (to  begifl 
Tilth  the  simplest  case)  is  of  course 
as  foUowa.  Let  p  be  the  antecedent 
probabilitj  of  the  elect,  and  t  the 
meoBure  of  the  liQtbfulneBS  of  the 
witaeaa ;  then  the  chance  of  his  stato- 

Thifl  sappoEcs  him  to  lie  as  much 
when  the  event  docs  cot  happen  as 
when  ii  does.    But  we  11107  meet 


Lcity    when  the   event   doen 
not   happen,     eo    that    the    above 

(ormalfl  becomes  — ■■  ■        — -; — -„. 

pi  +  ll-y)(l-0 

Here  t'  and  t  measure  reapective^ 


unuBual  events.  Aa  a  formal  soln- 
tion  this  aertHinlj-  nieela  the  objec- 
tions stated  above  in  §g  11  and  16. 
The  determination  however  of  (' 
woald  demand,  as  I  have  remorlied, 
continually  renewed  appeal  to  ex- 
perience.    In  any  case  the  praetJML 
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bably  in  a  great  majority  of  cases,  less  trustworthy  than 
others  must  be  fully  admitted.  That  is,  if  we  were  to  make 
two  distinct  classes  of  such  stories  respectively,  we  should 
find  that  the  same  witness,  or  similar  witnesses,  were  propor- 
tionally more  often  wrong  when  asserting  the  former  than  when 
asserting  the  latter.  But  it  does  not  by  any  means  appear 
to  me  that  this  must  always  be  the  case.  We  may  well 
conceive,  for  instance,  that  with  some  people  the  mere  fact 
of  the  story  being  of  a  very  unusual  character  may  make 
them  more  careful  m.  what  they  state,  so  as  actually  to  add 
to  their  veracity.  If  this  were  so  we  might  be  ready  to 
accept  their  extraordinary  stories  with  ev«n  more  readiness 

Such  a  supposition  as  that  just  made  does  not  seem  to  me 
by  any  means  forced.  Put  such  a  case  as  this, — for  though 
appeals  to  common  impressions  are  no  infallible  test,  they 
must  in  fairness  be  admitted  to  be  of  some  value.  Let  us 
suppose  that  two  persons,  one  of  them  a  man  of  merely 
ordinary  probity  and  intelligence,  the  other  a  philosophic 
naturalist,  make  a  statement  about  some  common  events. 
We  believe  them  both.  Let  them  now  each  report  some 
extraordinary  lusus  natures  or  monstrosity  which  they  pro- 
fess to  have  seen.  Almost  every  one,  we  may  presume, 
would  receive  the  statement  of  the  philosopher  in  this  latter 
case  as  readily  as  in  the  former;  whereas  when  the  same 
story  came  from  the  unscientific  observer  it  would  be  received 
with  considerable  hesitation.  Whence  arises  the  difference  ? 
From  the  conviction  that  the  philosopher  will  be  far  more 
careful,  and  therefore  to  the  full  as  accurate,  in  matters  of 
this  kind  as  in  those  of  the  most  ordinary  description,  whereas 

methods  which  wonld  be  adopted,  if  verj^-  much  from  that  adopted  by  the 
any  plans  of  the  kind  indicated  above  mathematicians,  in  their  spirit  and 
were  resorted  to,  seem  to  me  to  differ      plan. 
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with  tbe  otlier  man  we  feel  by  no  means  the  same  confi- 
dence. Even  if  any  one  is  not  prepared  to  go  thia  length,  he 
will  prohahly  admit  that  the  difference  of  credit  which  he 
would  attach  to  the  two  kinds  of  story,  respectively,  when 
they  carae  from  the  philosopher,  would  be  much  less  than 
what  it  would  be  when  they  came  from  the  other  man. 

§  16.  Whilst  we  are  on  this  part  of  the  subject,  it  must 
be  pointed  out  that  there  is  considerable  ambiguity  and 
consequent  confusion  about  the  use  of  the  term  'an  extraor- 
dinary story.'  Within  the  province  of  pure  Probability  it 
ought  to  mean  simply  a  story  which  asserts  an  unusual  event. 
At  least  this  is  the  view  which  has  been  adopted  and  main- 
tained, it  is  hoped  consistently,  throughout  this  work.  So 
long  as  we  adhere  to  this  sense  we  know  precisely  what  we 
mean  by  the  term.  It  has  a  purely  objective  reference ;  it 
simply  connotes  a  very  low  degree  of  relative  statistical 
frequency,  actual  or  prospective.  Out  of  a  great  number  of 
events  we  suppose  a  selection  of  some  particular  kind  to  be 
contemplated,  which  occurs  relatively  very  seldom,  and  this 
ia  termed  an  unusual  or  extraordinary  event.  It  follows,  as 
was  abundantly  shown  in  a  former  chapter,  that  owing  to 
the  rarity  or  unusualness  of  the  event  we  are  very  little 
disposed  to  expect  its  occurrence  in  any  given  case.  Our 
guess  about  it,  in  case  we  tlnis  anticipated  it,  would  very 
seldom  be  justified,  and  we  are  therefore  apt  to  be  much 
surprised  when  it  does  occur.  This,  I  take  it,  is  the  only 
legitimate  sense  of  'extraordinary'  so  iar  as  Probability  is 
concerned. 

But  there  is  another  and  very  different  use  of  the  word, 
which  belongs  to  Induction,  or  rather  to  the  science  of 
evidence  in  general,  more  than  to  that  limited  portion  of  it 
termed  Probability,  In  this  sense  the  '  extraordinary,'  and 
still   more   the  'improbable,'  event  is   not   merely   one   of 
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extreme  statistical  rarity,  which  we  could  not  expect  to 
guess  aright,  but  which  on  moderate  evidence  we  may  pretty 
readily  accept ;  it  is  rather  one  which  possesses,  so  to  say,  an 
actual  evidence -resisting  power.  It  may  he  sometliing  which 
almost  always  affects  the  credibility  of  the  witness  at  the 
fountain-head,  which  makes,  that  is,  his  statemeuta  upon 
such  a  subject  essentially  inferior  to  those  on  other  subjects. 
This  is  the  case,  for  instance,  with  anything  which  excitsa 
his  prejudices  or  passions  or  superstitions.  In  these  cases  it 
would  seem  unnatural  to  attempt  to  estimate  the  credibility 
of  the  witness  by  calculating  (as  in  §  6)  how  often  his  errors 
would  mislead  us  through  his  having  been  brought  back  to 
an  aflSnnation  instead  of  adhering  correctly  to  a  negati( 
We  should  rather  be  disposed  to  put  our  correction  on  the 
witness'  average  veracity  at  once.  So  again  if  the  statement 
contradicts  some  recognized  induction,  or  at  least  some  em- 
pirical generalization.  These  cases,  especially  the  latter,  are 
broadly  distinguished  from  the  others,  and  nearly  all  the 
practical  interest  and  importance  of  the  controversy  turn  on 
Buch  considerations  as  these.  Unfortunately,  however,  we 
cannot  afford  spaee  to  give  any  full  discussion  of  them  hero, 
as  they  do  not  properly  belong  to  Probability. 

§  17.  In  true  Probability,  as  has  just  been  remarked, 
every  event  has  its  own  definitely  recognizable  degree  of 
frequency  of  occurrence.  It  may  be  excessively  rare,  rare  to 
any  extreme  we  like  to  postulate,  but  still  every  one  who 
understands  and  admits  the  data  upon  which  its  occurrence 
depends  will  be  able  to  appreciate  within  what  range  of 
experience  it  may  be  expected  to  present  itself.  "We  do  not 
expect  it  in  any  individual  case,  nor  within  any  brief  range, 
but  we  do  confidently  expect  it  within  an  adequately  exten- 
sive range.  How  therefore  can  miraculous  stories  he  simi- 
larly taken  account  of,  when  the  disputants,  on  one  side  at 
-V.  15 
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least,  are  not  prepared  to  admit  their  actual  occurrence  any- 
where or  at  any  time  ?  How  can  any  arrangement  of  bags 
and  balls,  or  other  mechanical  or  numerical  illuatrationa  of 
unlikely  events,  be  admitted  as  fairly  illustrative  of  miracu- 
lous occurrences,  or  indeed  of  many  of  those  which  come 
under  the  designation  of  'very  estraordinary '  or  'highly 
improbable'?  Those  who  contest  the  occurrence  of  a  par- 
ticular miracle,  as  reported  by  this  or  that  narrator,  do  not 
admit  that  miracles  are  to  be  confidently  expected  sooner  or 
later.  It  is  not  a  question  as  to  whether  what  must  happen 
sometimes  has  happened  some  particular  time,  and  therefore 
no  illustration  of  the  kind  can  bo  regarded  as  apposite. 

How  unsuitable  these  merely  rare  events,  however  ex- 
cessive their  rarity  may  be,  are  as  examples  of  mirdculous 
events,  will  be  evident  from  a  single  consideration.  No  one, 
I  presume,  who  admitted  the  occasional  occurrence  of  an  ex- 
ceedingly unusual  combination,  would  be  in  much  doubt  if  he 
considered  that  he  had  actually  seen  it  himself'.  On  the 
other  hand,  few  men  of  any  really  scientific  turn  would 
readily  accept  a  miracle  even  if  it  appeared  to  happen  under 
their  very  eyes.  They  might  be  staggered  at  the  time,  but 
they  would  probably  soon  come  to  discredit  it  afterwards,  or 
so  explain  it  away  aa  to  evacuate  it  of  all  that  is  meant  by 
miraculous. 


'  IiBplace,  for  instance  (Essai,  ed. 
1825,  p.  149),  Bays  that  it  ve  saw 
100  dies  (kDown  of  ooncse  to  be  fair 
riQes)  all  give  tlie  same  lace,  we 
Bliould  be  bewildered  at  the  time, 
Kud  need  confirmation  from  otlierg, 
but  that,  after  due  eiamiuBtioii,  no 
one  would  feel  obliged  to  postulate 
liallacination  in  the  matter.  Bnt 
ILe  choQce  of    thia 


repreaented  by  a  fraction  whoeo 
numerator  is  1,  and  denominator 
contaiHB  77  figures,  and  is  therefore 
utterly  inappreciable  by  the  imagl- 
natioD.  It  mnat  be  admitted,  thoogh, 
that  tbere  is  something  hypotheticBl 
abont  snch  an  example,  for  yie  could 
not  really  Imow  that  the  dies  were 
fair  with  n  oouGdence  even  distantly 
approaching  anch  prodigiong  odd). 


report  of  an  improbable  event,  or  of  any  kind  of  wonder 
ranging  upwards  to  the  miraculous.  As  was  pointed  out, 
there  seems  much  ambiguity  and  liability  to  confusion  in 
this  way  of  speaking ;  and  I  much  prefer,  in  consequence,  the 
plan  of  confining  oneself  as  much  as  possiWe  in  Probability 
to  such  terms  as  '  rare'  and  '  unusual.'  As  a  mere  objective 
occurrence  the  No.  25  is  just  as  unusual,  that  is,  as  extraordi- 
naiy,  as  the  single  white  ball  or  the  single  prize.  It  de- 
mands precisely  as  unusual  a  combination  of  conditions  to 
bring  it  about  It  occurs  therefore  as  seldom,  and  is  rightly  as 
little  expected.  The  reason  why  we  are  less  inclined  to  accept 
the  statement  about  the  one  white  ball  has  no  connection 
with  any  intrinsic  incredibility  in  the  event  itself;  it  arises 
purely  out  of  what  may  he  called,  by  comparison,  the  accidental 
feet  that  from  the  nature  of  the  testimony  in  that  class  of  cases, 
such  events  are  much  more  frequently  wrongly  asserted. 

§  19.  It  appears  to  me  therefore,  on  the  whole,  that 
very  httle  can  be  made  of  these  problems  of  testimony  in  the 
way  in  which  it  is  generally  intended  that  they  should  be 
treated ;  that  is,  in  obtaining  specific  rules  for  the  estimation  of 
the  testimony  under  any  given  circumstances.  Assuming 
that  the  veracity  of  the  witness  can  be  measured,  we  meet 
the  real  difEculty  in  the  utter  impossibihty  of  determining 
the  limits  within  which  the  failures  of  the  event  in  question 
are  to  he  considered  to  lie,  and  the  degree  of  e.\pUcitness 
with  which  the  witness  is  supposed  to  answer  the  enquiry  ad- 
dressed to  him;  both  of  these  being'  characteristics  of  which 
it  is  absolutely  necessary  to  have  a  numerical  estimate  before 
we  can  consider  ourselves  io  possession  of  the  requisite  data. 
Since  therefore  the  practical  resort  of  most  persons,  viz- 
yfbat  of  putting  a  direct  and  immediate  correction,  of  course 
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of  a,  somewhat  conjectural  nature,  upon  the  general  trast- 
worthineas  of  the  witness,  by  a  consideration  of  the  nature  of 
the  circumstances  under  which  his  statement  is  made,  is  es- 
sentially unscientific  and  irreducible  to  rule ;  it  really  seems 
to  me  that  there  is  something  to  be  said  in  favour  of  the 
simple  plan  of  trusting  in  all  cases  alike  to  the  witness' 
general  veracity'.  That  is,  whether  his  story  is  ordinary  or 
extraordinary,  we  may  resolve  to  put  it  on  the  same  footing 
of  credibility,  provided  of  course  that  the  event  is  fully  re- 
cognized as  one  which  does  or  may  occasionally  happen.  It 
is  true  that  we  shall  thus  go  constantly  astray,  and  may  do 
so  to  a  great  extent,  so  that  if  there  were  any  rational  and 
precise  method  of  specializing  his  trustworthiness,  according 
to  the  nature  of  his  story,  we  should  be  on  much  firmer 
ground.  But  at  least  we  may  thus  know  what  to  expect  on 
the  average.  Provided  wo  have  a  sufficient  number  and  va- 
riety of  statements  from  him,  and  always  take  them  at  the 
same  constant  rate  or  degree  of  trustworthiness,  we  may  suc- 
ceed in  balancing  and  correcting  our  conduct  in  the  long  run 
80  as  to  avoid  any  ruinous  error. 

§  20.  A  few  words  may  now  be  added  about  the  combi- 
nation of  testimony.  No  new  principles  are  introduced  here, 
though  the  consequent  complication  is  naturally  greater.  Let 
us.  suppose  two  witnesses,  the  veracity  of  each  being  ^. 
Now  suppose  100  statements  made  by  the  pair;  according  to 
the  plan  of  proceeding  adopted  before,  we  should  have  them 
both  right  81  times,  and  both  wrong  once,  in  the  remaining 
18  cases  one  being  right  and  the  other  wi'ong.  But  since 
they  are  both  supposed  to  give  the  same  account,  what  we 

'  In    the    first    edition   this  was  lliat   (as   was    eIjowu    iu  g  7)   Uiis 

^tnteil,  as  it  now  eeems  to  me,  in  do-  plan  in   reall;  tlie   beet  tbeoreticnl 

cidedly  too  iiuc[imHfl(!d   a   maiinor.  one  nbidi  can  be  adopted  in  cerUia 

It  muBt  be  remembered,   bowever,  auea. 
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have  to  compare  togetlier  are  the  number  of  occasions  on 
which  they  agree  and  are  right,  and  the  total  number  on  which 
they  agree  whether  right  or  wrong.  The  ratio  of  the  former 
to  the  latter  ia  the  fraction  which  expresses  the  trustworthi- 
ness of  their  combination  of  testimony  in  the  case  in  question. 

In  attempting  to  decide  this  point  the  only  diflSculty  is 
in  determining  how  often  they  will  be  found  to  agree  when 
they  are  both  wrong,  for  clearly  they  must  agree  when  they 
are  both  right.  This  enquiry  turns  of  course  upon  the  u 
ber  of  ways  in  which  they  can  succeed  in  going  wrong. 
Suppose  first  the  case  of  a  simple  yes  or  no  (as  in  § 
take  the  same  example,  of  a  bag  with  1000  balls,  in  which 
one  only  is  white.  Proceeding  as  before,  we  should  find  that 
out  of  100,000  drawings  (the  number  required  in  order  to 
obtain  a  complete  cycle  of  all  possible  occurrences,  as  well  as 
of  all  possible  reports  about  them)  the  two  witnes 
in  a  correct  report  of  the  appearance  of  white  in  81,  and 
agree  in  a  wrong  report  of  it  in  999.  The  Probability  there- 
fore of  the  story  when  so  attested  is  ^gao  J  the  fact  therefore 
of  two  sTich  witnesses  of  equal  veracity  having  concurred 
makes  the  report  nearly  9  times  as  likely  as  when  it  rested 
upon  the  authority  of  only  one  of  them. 

§  21.  When  however  the  witnesses  have  many  ways  of 
going  wrong,  the  fact  of  their  agreeing  makes  the  report  far 
more  likely  to  be  true.  For  instance,  in  the  case  of  the  1000 
numbered  balls,  it  is  very  unlikely  that  when  they  both  mis- 
take the  number  they  should  (without  collusion)  happen  to 
make  the  same  misstatement.  Whereas,  in  the  last  case, 
every  combined  misstatement  necessarily  led  them  both  to 
the  assertion  that  the  event  in  question  had  happened,  we 
should  now  find  that  only  once  in  999  x  999  times  would 
they  both  be  led  to  assert  that  some  given  number  {say,  as 
.  .before,   25)  had  been  drawn.     The   odds  in  favour  of  the 
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event  In  fact  now  liecoine   s^Sw>   wliieh   are   enormously 
greater  than  when  there  was  only  one  witness. 

It  appears  therefore  that  when  two,  and  of  course  still 
more  when  many,  witnesses  agree  in  a  statement  in  a  matter 
about  which  they  might  make  many  and  various  errors,  the 
combination  of  their  testimony  adds  enormously  to  the  like- 
lihood of  the  event ;  provided  always  that  there  is  no  chance 
o£  collusion.  And  in  the  extreme  case  of  the  opportunities 
for  error  being,  aa  they  well  may,  practically  infinite  in 
number,  auch  combination  would  produce  a  practically  perfect 
condition.  But  then  this  condition,  viz,  absence  of  collusion, 
very  seldom  can  be  secured.  Practically  our  main  source  of 
error  and  suspicion  is  in  the  possible  existence  of  some  kind 
of  collusion.  Since  we  can  seldom  entirely  get  rid  of  this 
danger,  and  when  it  exists  it  can  never  be  submitted  to  nu- 
merical calculation,  it  appears  to  me  that  combination  of 
testimony,  in  regard  to  detailed  accounts,  is  yet  more  unfit- 
ted for  consideration  in  Probabifity  than  even  that  of  single 
testimony. 

§  22.  The  impossihdity  of  any  adequate  or  even  appro- 
priate consideration  of  the  credibility  of  miraculous  stories  by 
the  rules  of  Probability  has  been  already  noticed  in  §  17. 
But,  since  the  grounds  of  this  impossibility  are  often  very 
insufficiently  appreciated,  a  few  pages  may  conveniently  be 
added  here  with  a  view  to  enforcing  this  point.  If  it  be 
regarded  as  a  digression,  the  importance  of  the  subject  and 
the  persistency  with  which  various  writers  have  at  one  time 
or  another  attempted  to  treat  it  by  the  rules  of  our  science 
must  be  the  excuse  for  entering  upon  it. 

A  necessary  preliminary  will  be  to  decide  upon  some  defi- 
nition of  a  miracle.  It  will,  we  may  suppose,  be  admitted  by 
most  persons  that  in  calling  a  miracle  '  a  suspension  of  a  law 
of  causation,'  we  are  giving  what,  though  it  may  not  amount 
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^Hitui  adequate  de&uition,  is  at  least  true  as  &  description. 

Tt  is  true,  though  it  may  not  be  the  whole  truth.  Whatever 
else  themiracle  may  be,  this  is  its  physical  aspect,  this  is  the 
point  at  which  it  comes  into  contact  with  the  subject-matter 
of  science.  If  it  were  not  considered  that  any  suspension  of 
causation  were  involved,  the  event  would  be  regarded  merely 
as  au  ordinary  one  to  which  some  special  signi6cance  was 
attached,  that  is,  as  a  type  or  symbol  rather  than  a  miracle. 
It  is  this  aspect  moreover  of  the  miracle  which  is  now  ex- 
posed to  the  main  brunt  of  the  attack,  and  in  support  of 
which  therefore  the  defence  has  generally  been  carried  on. 
For  these  reasons  we  will  commence  with  this  view  of  it. 

Now  it  is  obvious  that  this,  like  most  other  definitions  or 
descriptions,  makes  some  assumption  as  to  matters  of  fact, 
and  involves  something  of  a  theory.  The  assumption  clearly 
is,  that  laws  of  causation  prevail  universally,  or  almost  uni- 
versally, throughout  nature,  so  that  infractions  of  them  are 
marked  and  exceptional.  This  assumption  is  made,  but  it 
does  not  appear  that  anything  more  than  this  is  necessarily 
required;  that  is,  there  is  nothing  which  need  necessarily 
m^e  us  side  with  either  of  the  two  principal  schools  which 
are  divided  as  to  the  nature  of  these  laws  of  causation.  The 
definition  will  serve  equally  well  whether  we  understand  by 
Icm  nothing  more  than  uniformity  of  antecedent  and  conse- 
quent, or  whether  we  assert  that  there  is  some  deeper  and 
more  mysterious  tie  between  the  events  than  mere  sequence. 
The  use  of  the  terra  '  causation'  in  this  minimum  of  signifi- 
cation is  common  to  both  schools,  though  the  one  might 
consider  it  inadequate  ;  we  may  speak,  therefore,  of  'suspen- 
sions of  causation'  without  committing  ourselves  to  either. 

§  23.  It  should  be  observed  that  the  aspect  of  the  ques- 
tion suggested  by  this  definition  is  one  from  which  we  can 
budly  escape.     Attempts  indeed  have  been  sometimes  made 
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to  avoid  the  necesaity  of  any  assumption  aa  to  the  univereal 
prevalence  of  law  and  order  in  nature,  by  defining  a  miracle 
from  a  different  point  of  view.  A  miraele  may  be  called,  for 
instance,  'an  immediate  exertion  of  creative  power,'  'a  sign 
of  a  revelation,'  or,  still  more  vaguely,  an  '  extraordinaiy 
event.'  Ent  nothing  would  be  gained  by  adopting  any  such 
definitions  aa  these.  However  they  might  satisfy  the  theo- 
logian, the  student  of  physical  science  would  not  rest  content 
with  them  for  a  moment.  He  would  at  once  assert  his  own 
belief,  and  that  of  other  scientific  men,  in  the  existence  of 
universal  law,  and  enquire  what  was  the  connection  of  our 
definition  with  this  doctrine.  An  answer  would  imperatively 
be  demanded  to  the  question.  Does  the  miracle,  as  you  have 
described  it,  imply  an  infraction  of  one  of  these  laws,  or  does 
it  not?  And  an  answer  must  be  given,  unless  indeed  we 
reject  his  assumption  by  denying  our  belief  in  the  existence 
of  this  universal  law,  in  which  case  of  course  we  put  our- 
selves out  of  the  pale  of  argument  with  him.  The  necessity 
of  having  to  recognize  this  fact  is  growing  upon  men  day  by 
day,  with  the  increased  study  of  physical  science.  And  since 
this  aspect  of  the  question  has  to  be  met  some  time  or  other, 
it  is  as  well  to  place  it  in  the  front.  The  difficulty,  in  its 
scientific  form,  is  of  course  a  modem  one,  for  the  doctrine  out 
of  which  it  arises  is  modem.  But  it  is  only  one  instance,  out 
of  many  that  might  be  mentioned,  in  which  the  growth  of 
some  philosophical  conception  has  gradually  affected  the 
nature  of  the  dispute,  and  at  last  shifted  the  position  of  the 
battle-ground,  in  some' discussion  with  which  it  might  not  at 
first  have  appeared  to  have  any  connection  whatever. 

§  24.  So  far  our  path  ia  plain.  Up  to  this  point  disciples 
of  very  different  schools  may  advance  together ;  for  in  laying 
down  the  above  doctrine  we  have  carefully  abstained  from 
iplying  or  admitting  that  it  contains  the  whole  truth.    But 
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from  this  point  two  paths  branch  out  before  us,  paths  as 
different  from  each  other  in  their  character,  origin,  and 
direction,  as  can  well  be  conceived.  As  this  enquiry  is  only 
a  digresaion,  we  may  confine  ourselves  to  stating  briefly  what 
seem  to  be  the  characteristics  of  each,  without  attempting  to 
give  the  argument?  which  might  be  used  in  their  support. 

(I.)  On  the  one  hand,  we  may  assume  that  this  principle 
of  causation  is  the  ultimate  one.  By  ao  terming  it,  we  do 
not  mean  that  it  is  one  from  which  we  consciously  start  in 
our  investigations,  as  wo  do  from  the  axioms  of  geometry, 
but  rather  that  it  is  the  final  result  towards  which  we  find 
ourselves  drawn  by  a  study  of  nature.  Finding  that, 
throughout  the  scope  of  our  enquiries,  event  follows  event  in 
never-failing  uniformity,  and  finding  moreover  (some  might 
add)  that  this  experience  is  supported  or  even  demanded  by 
a  tendency  or  law  of  our  nature  (it  does  not  matter  here  how 
we  describe  it),  we  may  come  to  regard  this  as  the  one  great 
principle  on  which  all  our  enquiries  should  rest. 

(II.)  Or,  on  the  other  hand,  we  may  admit  a  class  of 
principles  of  a  very  different  kind.  Allowing  that  there  is 
thM  uniformity  80  far  as  our  experience  extends,  we  may  yet 
admit  what  I  can  see  no  other  way  of  describing  than  by 
calling  it  a  Superintending  Providence,  that  is,  a  Scheme  or 
Order,  in  reference  to  which  Design  may  be  predicated 
irithout  using  merely  metaphorical  language.  To  adopt  an 
aptly  chosen  distinction,  it  is  not  to  be  understood  as  over- 
ruling events,  hut  rather  as  underlying  them.  I  repeat 
again,  that  it  is  not  my  present  object  to  enter  into  any 
discussion  as  to  whence  we  obtain  this  idea, 

§  25,  It  is  not  easy  to  see  how  any  reflecting  mind  can 
fiul,  at  the  present  time,  to  be  subject  to  one  or  other  of 
tU^e  prepossessions.  This  word  '  prepossession '  has,  in  com- 
ae, a  bad  signification,  almost  equivalent  to  prejudice,    i 
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but  I  use  it  here  because  there  seems  no  other  which  would 
express  the  meauing  equally  well.  If  the  principles  by 
which  we  judge  were  intuitively  and  immediately  obvious,  wc 
might  conceive  any  one  to  be  able  in  a,  sort  of  way  to  divest 
himself  of  prepossessions.  These  principles  could  be  stated, 
like  the  axioms  on  the  first  pages  of  Euclid,  and  any  casual 
bystander  would  be  able  to  state  in  a  few  minutes  whether 
he  adopted  them  or  not.  This  gives  the  appearance  of 
commencing  absolutely  from  the  beginning.  But  if  first 
principles  are  only  to  be  acquired  by  long  and  laborious 
reflection,  such  a  demand  as  this  is  quite  out  of  the  question. 
Though  acquired  in  the  most  unexceptionable  way,  such 
principles  may,  in  reference  to  any  particular  problem,  be 
called  prepossessions ;  and  if  they  are  challenged  or  denied, 
all  that  any  one  can  do  is  to  repeat  his  conviction  of  their 
truth,  and  his  belief  that  other  persons  by  reflection  will  or 
should  come  to  regard  them  as  he  does ;  he  cannot  compel 
the  assent  of  his  opponent. 

§  26.  Now  it  is  quite  clear  that  according  as  we  come  to 
the  discussion  of  any  particular  rairade  or  extraordinary 
story  under  one  or  other  of  these  prepossessions,  the  ques- 
tion of  its  credibility  will  assume  a  very  different  aspect.  It 
is  sometimes  strangely  overlooked  that  although  a  difference 
about /acts  is  one  of  the  conditions  of  a  bond  fide  argument, 
a  difference  which  reaches  to  ultimate  principles  is  fatal  to 
all  argument.  The  possibility  of  present  conflict  is  banished 
in  such  a  case  as  absolutely  as  that  of  future  concord.  A 
large  amount  of  popular  literature  on  the  subject  of  miracles 
seems  to  labour  \mder  this  hopeless  defect.  Arguments  are 
stated  and  examined  for  and  against  the  credibility  of  mira- 
culous stories  without  the  disputants  appearing  to  have  any 
adequate  conception  of  the  chasm  which  separates  one  aide 
from  the  other. 
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§  27.  The  following  illustration  may  sen-e  in  some 
degree  to  show  the  sort  of  inconsistency  of  which  we  are 
speaking.  A  sailor  reports  that  in  some  remote  coral  island 
of  the  Pacific,  on  which  he  had  landed  by  himself,  he  had 
found  a  numher  of  stones  on  the  beacli  diaposed  in  the  exact 
form  of  a  cross.  Now  if  we  conceive  a  dehate  to  arise  about  . 
the  truth  of  his  story,  in  which  it  is  attempted  to  decide  the 
matter  simply  by  considerations  about  the  validity  of  testi- 
mony, without  introducing  the  question  of  tl^e  existence  of 
inhabitants,  and  the  nature  of  their  customs,  we  shall  have 
some  notion  of  the  unsatisfactory  nature  of  many  of  the 
current  arguments  about  miracles.  All  illustrations  of  this 
subject  are  imperfect,  hut  a  case  hke  this,  in  which  a  sup- 
posed trace  of  human  agency  is  detected  interfering  with  the 
orderly  sequence  of  other  and  non-intelligent  natural  causes, 
is  as  much  to  the  point  as  any  illustration  can  be.  The 
thing  omitted  here  from  tho  discussion  is  clearly  the  one  im- 
portant thing.  K  we  suppose  that  there  is  no  inhabitant,  we 
shall  probably  disbelieve  the  story,  or  consider  it  to  be  so 
grossly  exaggerated  as  to  have  but  little  truth  in  it.  If  we 
Buppose  that  there  are  inhabitants,  the  question  is  at  once 
resolved  into  a  different  and  somewhat  higher  one.  The  cre- 
dibility of  the  witness  is  not  the  only  element,  but  we  should 
necessarily  have  to  take  into  consideration  the  character  of 
the  supposed  inhabitants,  and  the  object  of  such  an  action 
on  their  part. 

§  28.  Considerations  of  this  character  are  doubtless 
often  introduced  into  the  discussion,  but  it  appears  to  me 
that  they  are  introduced  to  a  very  inadequate  extent.  It  is 
often  urged,  after  Paley, '  Once  believe  in  a  God,  and  mira- 
cles are  not  incredible.'  Such  an  admission  surely  demands 
aome  modification  and  extension.  It  should  rather  be  stated 
thus,  Believe  in  a  God  whose  working  miy  be  traced  through- 
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out  the  whole  moral  and  pliyaical  world.  It  amounts,  in 
fact,  to  this ;— Admit  that  there  may  be  a  design  which  we 
can  trace  somehow  or  other  in  the  course  of  things ;  admit 
that  we  are  not  wholly  confined  to  tracing  the  connection  of 
events,  or  following  out  their  effects,  but  that  we  can  form 
some  idea,  feeble  and  impeifect  though  it  be,  of  a  sclieme\ 
Paley's  advice  sounds  too  much  like  saying.  Admit  that  there 
are  fairies,  and  we  can  account  for  our  cups  being  cracked. 
The  admission  is  not  to  be  made  in  so  off-hand  a  manner. 
To  any  one  labouring  under  the  difficulty  we  are  speaking 
of,  this  belief  in  a  God  almost  out  of  any  constant  relation  to 
nature,  whom  we  then  imagine  to  occasionally  manifest  him- 
self in  a  perhaps  irregular  manner,  is  altogether  impossible. 
The  only  form  under  which  belief  in  the  Deity  can  gain  en- 
trance into  his  mind  is  as  the  controlling  Spirit  of  an  infinite 
and  orderly  system.  In  fact,  it  appears  to  me,  paradoxical 
as  the  suggestion  may  appear,  that  it  might  even  be  more 
easy  for  a  person  thoroughly  imbued  with  the  spirit  of  In- 
ductive science,  though  an  atheist,  to  believe  in  a  miracle 
which  formed  a  part  of  a  vast  system,  as  the  Christian  mi- 
racles may  be  supposed  to  do,  than  for  such  a  person,  as  a 
theist,  to  accept  an  isolated  miracle.  It  must  to  repeated 
again,  that  we  are  not  concerned  at  present  with  the  origin 
of  our  belief  in  design  or  a  Providential  scheme.     If  any 

I  people  can  find  it  in  a  study  of  physical  science  alone,  so 
much  the  better  for  them;  but  whether  it  be  obtained 
thence,  or  from  moral  and  metaphysical  grounds,  or  from 
Revelation,  we  must  possess  it,  or  miracles  at  the  present 
day  will  be  hard  of  credit. 
§  29.  It  is  therefore  with  great  prudence  that  Hume, 
and  others  after  him,  have  practically  insisted  on  commencing 
'  The  atreaa  whieh  Butler  lays  upon  tbia  notion  of  a  gofieme  ia,  I  Oilnk, 
one  great  merit  of  bia  Analogy. 
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a  discasBion  of  the  credibility  of  the  single  miracle, 
treating  the  question  as  though  the  Christian  Revelation 
could  be  adequately  regarded  as  a  succession  of  such  events. 
As  well  might  one  consider  the  living  body  to  be  represented 
"by  the  aggregate  of  the  limbs  which  compose  it  What  is  to 
be  complained  of  in  so  many  popular  discussions  on  the  sub- 
ject is  the  entire  absence  of  any  recognition  of  the  different 
ground  on  which  the  attackers  and  defenders  of  miracles  are 
BO  often  really  standing.  Proofs  and  illustrations  are  pro* 
daced  in  endless  variety,  which  involving,  as  they  almost  all 
do  in  the  mind  of  the  disputants,  on  one  side  at  least-,  tlio 
very  principle  of  causation,  the  absence  of  which  in  the  casi^ 
in  question  they  are  intended  to  establish,  they  fail  in  the 
single  essential  point.  To  attempt  to  induce  any  one  to  dis- 
believe in  the  existence  of  physical  causation,  in  a  given 
instance,  by  means  of  illustrations  which  to  him  seem  only 
additional  examples  of  the  principle  in  question,  is  like  try- 
ing to  make  a  dam,  in  order  to  stop  the  flow  of  a  river,  by 
shovelling  in  snow.  Such  illustrations  are  plentiful  in  times 
of  controversy,  but  being  in  reality  only  modified  fonns  of 
that  which  they  are  applied  to  counteract,  they  change  their 
shape  at  their  first  contact  with  the  disbeliever's  mind,  and 
only  help  to  swell  the  flood  which  they  were  intondoil  to 
check. 

§  30.  The  bearing  of  the  last  few  sections  may  bo  ox- 
pressed  as  follows.  Any  one  who  believes  that  the  moral 
and  physical  world  form  one  great  scheme  need  find  no  in- 
superable diflSculty  in  accepting  a  Revelation  which  forms  a 
portion  of  such  a  scheme,  nor  consequently  in  accepting  tho 
miracles,  collectively  and  individually,  which  are  connected 
with  the  Revelation.  But  if,  on  the  other  hand,  we  start 
with  the  Inductive  principle  of  uniform  causation,  and  then 
attempt  (leaving  the  notion  of  Providential  superintendence 
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out  of  sight)  to  establish,  first,  such  and  such  a  miracle,  and 
thence  a  Revelation ;  it  is  hard  to  see  how,  on  such  princi- 
ples, in  the  present  state  of  feeling  about  scientific  evidence, 
any  accumulation  of  testimony  could  do  more  than  baffle 
and  perplex  the  judgment  at  the  time,  and  leave  us  finally 
in  doubt. 


CHAPTER  XVIII. 

« 

ON  STATISTICS  AS  APPLIED   TO  HUMAN  ACTIONS. 

§  1.  Throughout  this  Essay  examples  have  been  drawn 
almost  indiflferently  both  from  purely  physical  phenomena 
and  from  those  which  are  concerned  directly  with  human 
actions;  in  the  case  of  the  latter,  moreover,  some  of  our 
examples  refer  to  conduct  which  is  purely  voluntary,  whilst 
in  others  the  human  will  is  but  a  remote  cause  of  the  effects 
described.  It  is  now  time  to  enter  into  a  short  enquiry  as 
to  how  far  it  is  right  thus  to  put  these  various  human  actions, 
especially  those  of  the  more  exclusively  voluntary  descrip- 
tion, upon  the  same  footing  as  the  results  of  the  seasons  or 
the  turning  up  of  the  faces  of  a  die,  and  to  subject  them  all 
alike  to  the  same  rules. 

The  question  before  us  is,  of  course,  but  a  limited  portion 
of  a  far  wider  question  which  has  been  much  debated  of  late 
years,  namely,  whether  the  general  principles  of  what  we 
have  termed  Phenomenalist  or  Material  Logic  are  as  appli- 
cable to  the  facts  of  society  as  they  are  generally  admitted 
to  be  to  those  of  inanimate  nature.  It  is  needless  to  say 
that  nothing  professing  to  be  an  adequate  investigation  of 
such  a  subject  as  this  will  be  made  in  the  present  chapter ; 
but  the  enquiry  is  one  which  must  have  been  so  often  sug- 
gested in  some  of  the  previous  chapters,  that  it  cannot  be 
altogether  passed  over  here.    In  Probability  we  are   con- 
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c«racd  tia\y  with  a  timited  partioD  cf  Immas  cmdact,  for  the 
nature  of  our  ecieiMK  confines  our  »ttciHio«  to  saA  wctaoaa 
aa  tend  to  etiow  some  mufonnhj  what  anaaged  in  poii|B, 
or  exajniued  in  succession.  But  inasnndi  aa  the  cxiticiEaa 
which  will  presently  be  offemd  appljr  eqoall;  to  diawii^ 
iofereaces  about  human  actions  of  almost  any  kind,  it  will 
be  simpler  to  commence  our  enqoiiy  under  tlte  latter  or 
more  general  form, 

§  2.  It  has  been  already  repeatedly  stated  that  the 
KtandiDg-point  occupied  hy  the  obseirer  who  is  suj^iosed  to 
make  the  inferences  we  have  been  consdeiing,  ta  that  in 
which  he  looks  out  on  to  tilings  which  are  h^^>enii^  about 
him.  He  is  supposed  to  observe  coexistences  and  sequences 
of  things  a.round  him,  which  he  then  proceeds  to  analyse  and 
classify,  and  from  which  be  draws  what  inferences  he  can. 
To  retain  such  a  standing-point  consistently  two  conditirau, 
amongst  othere,  seem  to  be  presupposed.  These  are  (1)  That 
the  observer  should  leave  the  things  which  he  is  engaged  in 
observing  to  work  out  their  courses  undisturbed  by  any 
interference  on  his  own  part,  (2)  That  he  should  adhere 
consistently  to  the  position  of  an  observer,  and  not  in  imagi- 
nation step  down  and  take  a  place  amongst  the  things  which 
he  observes.  In  the  attempt  to  construct  the  Logic  of 
Society,  or  Sociology  as  it  is  often  termed,  both  of  the  above 
conditions  seem  to  be  often  neglected.  The  neglect  of  the 
former  is,  I  think,  an  inherent  imperfection  in  any  such 
science  of  human  conduct ;  that  of  the  latter  is  rather  a 
fallacy  into  which  loose  thinkers  are  apt  to  fall.  We  wi^- 
examine  these  conditions  in  turn. 

§  3.     (I.)    To  say  that  the  objects  of  any  kind  wh( 
behaviour  we  are  considering  are  to  be  left  free  from  anjr 
interference  on  our  own  part,  is  to  make  a  claim  which  is  so 
obviously  demanded,  that  the  caution  raay  seem  unnecessary. 
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And  it  certainly  is  not  needed  in  the  case  of  most  inferences 
about  inanimate  objects.  Any  person  can  see  that  to  draw 
inferences  about  a  thing,  and  then  to  introduce  a' disturb- 
ance into  its  conduct  which  was  not  contemplated  when  the 
inference  was  drawn,  is  to  invalidate  the  results  we  have 
obtained.  But  when  the  inference  is  about  the  conduct  of 
human  beings  it  is  often  forgotten  that  in  the  inference  itself, 
if  published,  we  may  have  produced  an  unsuspected  source  of 
disturbance.  In  other  words,  if  the  results  of  our  investisra- 
tions  be  given  in  the  form  of  statements  as  to  what  people 
are  doing  and  what  they  will  do,  the  moment  these  state- 
ments come  before  their  notice  the  agents  will  be  subject  to 
a  new  motive  which  will  produce  a  disturbance  in  the  con- 
duct which  had  been  inferred.  We  may  make  what  state- 
ments and  criticisms  we  please  about  the  past  conduct  of 
men,  but  directly  we  commit  ourselves  to  any  statements 
about  the  future,  or,  in  other  words,  begin  to  make  predic- 
tions, we  lay  ourselves  open  to  the  diflBculty  just  mentioned. 
That  predictions  can  be  made  seems  to  be  held  by  most  of 
those  who  have  adopted  the  application  of  logic  now  under 
consideration.  They  do  not,  of  course,  claim  to  be  able  to 
foretell  the  particular  actions  of  individuals,  but  they  con- 
stantly assert  that  it  is  quite  possible  that  we  may  some  day 
be  able  to  foretell  general  tendencies,  and  the  results  of  the 
conduct  of  large  masses  of  men. 

§  4.  The  following  extracts  from  Mill's  Logic,  Bk.  vi. 
ch.  iii.  §  2,  will  contain  the  best  compendious  description  of 
these  claims  of  Sociology.  After,  referring  to  the  condition 
in  which  astronomy  once  was,  and  in  which  the  science  of 
the  tides  now  is,  he  describes  in  the  following  words  the 
practical  aims  of  Sociology,  and  the  ideal  perfection  of  the 
science  from  which  we  are  precluded  only  by  the  imperfec- 
tion of  our  faculties: — "The  science  of  human  nature  is  of 
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this  description.  It  falls  far  short  of  the  standard  of  exact- 
ness now  realized  in  Astronomy  ;  but  there  is  no  reason  that 
it  should  not  be  as  much  a  science  as  Tidology  is,  or  as 
Astronomy  was  when  its  calculations  had  only  mastered  the 
main  phenomena,  but  not  the  perturbations. 

"  The  phenomena  with  which  this  science  is  conversant 
being  the  thoughts,  feelings,  and  actions  of  human  beings,  it 
would  have  attained  the  ideal  perfection  of  a  science  if  it 
enabled  us  to  foretell  bow  an  individual  would  think,  feel,  or 
act,  throughout  life,  with  the  same  certainty  with  which 
astronomy  enables  us  to  predict  the  places  and  the  occulta- 
tions  of  the  heavenly  bodies." 

§  5.  It  will  hardly  be  denied  that  there  is  the  following 
distinct  theoretical  objection  to  the  above  illustration.  The 
publication  of  the  Nautical  Almanack  is  not  supposed  to 
have  the  slightest  effect  upon  the  path  of  the  planets,  where- 
as the  publication  of  any  prediction  about  the  conduct  of 
Luman  beings  (unless  it  were  kept  out  of  their  sight,  or  ex- 
pressed in  unintelligible  language)  almost  certainly  would 
have  some  effect.  The  existence  of  this  distinction  renders 
all  such  physical  illustrations  entirely  inapplicable  when  we 
thus  attempt  to  explain  the  way  in  which  it  is  supposed  that 
human  conduct  can  be  studied  and  foretold. 

§  6.  It  should  be  clearly  understood  that  we  need  not  be 
under  any  apprehension  of  getting  involved  in  any  Fate  and 
Free-will  controversy  here  ;  the  difficulty  before  us  does  not 
arise  out  of  the  foreknowledge,  but  out  of  the  foretelling,  of 
what  the  agents  are  going  to  do.  Assuming  that  the 
abstract  possibility  of  foreseeing  human  conduct,  alluded  to 
in  the  extract  above  quoted,  is  quite  compatible  with  our 
practical  consciousness  of  freedom,  it  must  be  maintained 
that  a  difficulty  of  an  entirely  distinct  character  is  introduced 
the  moment  we  suppose  that  this  conduct  is  foretold,  ot 
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rather,  if  one  may  use  the  term,  forepublialied.  After  all  the 
causes  have  been  estimated  which  can  affect  the  agent,  with 
the  single  exception  of  the  sociological  publication  which 
describes  his  conduct,  we  shall  very  possibly  find  that  the 
result  is  subsequently  falsified  by  the  disturbing  agency  of 
this  publication  itnelf 

This  disturbance,  observe,  is  not  of  the  nature  of  a  mere 
complication  of  the  result ;  it  takes  the  form  of  introducing  a 
distinct  contradiction.  Borne  particular  action  was  going  to 
be  done,  and  was  therefore  announced ;  in  consequence  of 
the  announcement  that  action  is  not  done,  but  something 
else  is  done  instead.  But  had  this  further  consequence  been 
foreseen  (as  we  must,  on  our  present  assumption,  suppose 
might  have  been  the  case)  and  allowed  for,  we  still  shall  not 
find  any  escape  from  the  difficulty.  Were  this  all  we  had  to 
take  into  account  we  should  have  nothing  further  to  appre- 
hend than  a  comphcation  ;  hut  beyond  all  this  there  is  the 
conflict  between  the  final  announcement  and  the  conduct 
announced,  which  cannot  he  avoided.  It  must  be  repeated 
again,  that  it  is  not  foreknowledge,  but  foretelhng,  that 
creates  the  difficulty;  the  observer,  after  he  has  made  his 
announcement,  or  whilst  he  is  making  it,  may  be  perfectly 
aware  of  the  effect  it  wilt  produce,  and  may  even  privately 
communicate  the  result  to  others,  but  once  let  bun  make  it 
90  public  that  it  reaches  the  ears  of  those  to  whom  it  refers, 
ajid  his  work  is  undone.  His  position,  in  fact,  is  somewhat 
like  that  attributed  to  Jonah  at  Nineveh.  Giving  the  pro- 
phet the  fullest  recognition  of  his  power  of  foreseeing  things 
as  they  would  actually  happen,  we  must  yet  admit  that  he 
labours  under  an  inherent  incapacity  of  publicly  annouucing 
them  in  that  form.  The  city  was  going  to  be  desti-oyed; 
Jonah  announces  this;  in  consequence  the  people  repent  and 
are  spared.    But  had  he  foretold  their  repentance  and  escape. 
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the  repentance  might  never  liave  taken  place.  He  might,  of 
course,  make  a  hypothetical  statement,  so  as  to  provide  for 
either  alternative,  but  a  categorical  Btatement  ia  always  in 
danger  of  causing  its  own  falsification, 

§  7.  The  only  reply,  I  think,  can  be,  that  although 
the  above  difficulty  is  a  theoretic  objection,  the  effects 
referred  to  will  be  ao  utterly  insignificant  that  tliey  can 
be  neglected  in  practice.  But  it  is  surely  very  doubtful 
whether  distinct  atateracnts  about  human  beings  can  be  ex- 
pected to  produce  httle  or  no  effect  upon  their  conduct. 
The  magnitude  of  this  disturbing  effect  would  seem  to 
depend  in  great  part  upon  the  nature  of  the  particular  an- 
nouncement made,  and  the  intelligence  and  readiness  to 
believe  of  the  agents  referred  to  in  it.  If  the  announce- 
ment is  concerned  with  matters  of  little  importance,  or  with 
the  conduct  of  persons  who  for  any  reason  are  not  likely 
to  take  notice  of  what  is  said  about  them,  then  the  con- 
siderations to  which  we  have  been  referring  might  be  neg- 
lected without  serious  error.  We  might  calculate  and  pub- 
lish as  much  as  we  please  about  the  fate  of  any  of  the 
depressed  classes  at  the  bottom  of  the  social  scale,  without 
any  serious  anxiety  that  our  predictions  and  conclusions 
would  in  consequence  be  falsified,  except  in  so  far  as  others 
were  interested  in  tbeir  fate.  But  we  should  soon  find 
a  considerable  difference  if  we  were  to  begin  to  discuss  in 
this  way  the  prospects  of  any  persona  who  were  likely  to 
take  an  interest  in  our  proceedings.  It  may  be  true  that 
at  present  but  little  effect  vfould  be  produced  by  : 
statements  that  we  might  publish  about  the  future  of  8 
ciety,  because  the  possibility  of  making  such  statements  ] 
doubted ;  but  if  Sociology  were  ever  to  establish  its  c 
the  effects  produced  in  each  case  by  its  own  disturlH 
Agency  would  rise  into  real  import-ance. 
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§  8.  The  foregoing  remarks  apply  principally  to  the 
case  of  a  prediction  being  distinctly  falsified-  owing  to  its 
statements  being  of  a  disagreeable  character,  but  it  must 
not  be  supposed  that  the  difiSculty  is  confined  to  such  cases 
as  these.  The  prediction  may  be  equally  falsified  if  it  holds 
out  an  attractive  prospect.  There  will  not  indeed  be  the 
same  direct  contradiction  here,  arising  out  of  the  agents 
abstaining  from  what  was  foretold,  but  if,  in  consequence 
of  the  announcement,  they  perform  their  actions  more 
speedily  or  more  effectually  than  they  would  otherwise  have 
done,  the  prediction  is  still  rendered  incorrect.  The  con- 
duct, as  it  is  finally  carried  out,  is  not  the  consequence 
of  the  motives  which  had  been  taken  into  account  only, 
but  of  these  together  with  the  additional  motives  introduced 
by  the  publication.  The  nature  of  the  disturbance  which 
would  be  thus  produced,  as  dependent  upon  the  character 
of  the  announcement  made  and  the  circumstances  under 
which  it  was  published,  have  never,  I  think,  been  properly 
taken  account  of,  but  they  seem  well  worthy  of  exami- 
nation. 

An  instance  has  already  occuiTed  (Ch.  viii.  §  25)  of  the 
kind  of  practical  difficulty  which  might  arise  from  the  cause 
now  under  discussion.  The  subject  is  far  too  wide  for  us 
to  enter  more  fully  into  it  here ;  I  will  only  therefore  call 
the  reader's  attention  to  the  fact  of  the  existence  of  this 
cause  of  disturbance  and  the  consequent  caution  that  any 
inferences  from  our  satistics  cannot  be  warranted,  when  we 
extend  them  into  the  future,  unless  under  the  condition 
that  the  persons  whose  conduct  is  described  either  are  left 
in  ignorance  of  the  statistics,  or,  if  they  know  them,  are  still 
uninfluenced  by  them. 

§  9.  (II.)  The  remarks  in  the  last  few  sections  are 
intended  to  point  out  that  that    purely  speculative  and 
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conduct  is  desaibed.  Hence  arise  eonstajit  intrusicois  of 
the  obaerTei's  perscmalitj  into  calcoIatioDS  from  which  they 
should  be  rigidly  excluded.  The  point  may  seem  somewhat 
subtle,  and  I  must  therefore  bespeak  the  reader's  attentitm 
to  the  following  remarks. 

§  10.  The  statistics  with  which  we  are  concerned  in 
Probability  are  composed,  as  already  stated,  in  great  part 
of  the  voluntary  actions  of  men.  They  may  relate,  for 
example,  to  crimes,  such  as  the  irequently  adduced  in- 
HtanccM  of  murders,  thefts,  and  suiades;  to  what  are  in- 
tended to  be  virtuous  actions,  such  as  the  sums  annually 
expended  in  charitable  or  other  such  purposes ;  or  to  actions 
of  an  indifferent  character,  such  as  the  number  of  marriages, 
or  of  insurances  effected  in  the  year.  But  of  such  portions 
of  human  conduct,  as  of  most  other  portions,  it  is  no  matter 
of  hypothesis,  but  a  simple  datum  of  experience,  that  in 
the  long  run,  when  we  extend  our  observations  over  a  gpf- 
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ficient  space,  a  great  and  growing  degree  of  uniformity  is 
generally  observable. 

§  11.  Now  between  statistics  of  this  kind  and  those 
which  are  concerned  with  what  are  not  the  immediate 
results  of  voluntary  agency,  whether  the  latter  be  of  a 
purely  involuntary  character,  as  for  example  shipwrecks, 
or  be  results  in  which  the  human  will  is  generally  but  a 
remote  cause,  as  throws  of  dice,  or  births  and  deaths,  there 
is  one  marked  diflference.  It  is  this.  We  the  observers, 
or  any  one  else  whom  we  suppose  to  occupy  the  position 
of  observer,  are  ourselves  beings  like  those  whose  conduct 
we  tabulate  and  reason  about,  and  the  actions  in  question 
are  such  as  we  are  or  may  be  in  the  habit  of  performing  our- 
selves. Hence  it  results  that  we  are  conceivably,  if  one 
may  so  say,  a  portion  of  our  own  statistics ;  we  may  suppose 
our  own  case  to  be  included  in  the  statistics  under  dis- 
cussion. In  many  of  the  common  examples  taken  from 
insurance,  and  above  all  from  games  of  chance,  the  case  is 
of  course  extremely  different.  There  we  may  preserve  with 
perfect  consistency  that  purely  Phenomenalist  view  in  which 
we  regard  ourselves  as  looking  passively  on  the  succes- 
sions of  existences  independent  of  ourselves.  It  would  in 
fact  be  always  difficult  and  often  impossible  not  to  take  such 
^  view  there. 

But  though  not  impossible,  it  is  exceedingly  difficult 
to  do  the  same  when  the  things  whose  statistics  we  discuss 
are  actions  which  men  exactly  like  ourselves  do  perform, 
and  which  we  any  day  may  perform.  To  retain  the  correct 
view  with  rigid  consistency  it  would  indeed  be  necessary 
to  exclude  ourselves  entirely  from  the  statistics,  in  other 
words,  to  confine  ourselves  consistently  to  the  observers 
point  of  view,  as  we  unavoidably  do  in  the  case  of  games 
of  chance.    We  might  help  to  compose  the  statistics  of 
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eaace  any  erm  tfaer&  If  indeed  ve  wo?  cooccnied  with 
the  abaolnte  and  aoiva^  statemeDts  d  onJioai;  inference 
there  vooM  be  error;  the  determinatioD  of  a  man,  for 
example,  to  commit  suicide  when  the  infeivtitial  statement 
in  which  he  was  indnded  had  contempUted  his  abatainiog 
from  BDch  an  act,  would  &kijy  the  inference.  Bot  so  one 
man  has  power,  by  hia  own  private  condnct  at  least,  to  do 
any  iDJary  to  an  average.  A  registrar  of  deaths  might 
drown  himself  as  safely  as  any  one  else  might,  so  far 
as  affects  the  integrity  of  the  formulx  with  which  he  is 
coDcemed.  His  conduct  is  an  isolated  event,  whereas  the 
statistics  continue  indefinitely.  Hence  althongh  his  snicide 
is  formally  unwarranted,  owing  to  the  fact  of  its  being  an 
intrusion  into  statistics  which  had  not  contemplated  it,  it 
soon  becomes  overruled,  and  its  effects,  even  had  they  ever 
been  perceptible,  gradually  vanish  from  sight  In  the  long 
run  such  a  disturbance  of  course  could  not  show  itselft 
whilst  in  the  individual  instance,  by  one  of  the  fundi 
mental  hypotheses  of  Probability  (the  irregularity  of  1 
details),  we  should  not  be  justified  in  taking  notice  of  i 
disturbance. 

§  13.  It  is  not  therefore  exactly  by  this  stepping  doi 
of  the  observer  into  the  arena  of  the  statistics,  nnwarr 
as  it  is,  that  the  fallacy  now  to  be  noticed  arises.  It  ! 
rather  by  certain  hypothetical  iutrusions  to  which  the 
acknowledged  practical    harrolessness   of  the  actual   intru- 
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sion  gives  rise^  that  error  and  confusion  are  caused.  Find- 
ing that  any  one  observer  may  without  mischief  do  very 
much  as  he  likes  amongst  the  statistics,  similar  invasions 
are  conceived  upon  such  a  scale  as  to  involve  the  destruc- 
tion of  the  speculative  or  scientific  view,  and,  as  we  shall 
presently  see,  to  cause  amongst  other  things  the  expression 
of  a  great  deal  of  practical  ifatalism. 

§  14.  A  quotation  from  Buckle's  History  of  Civilization 
(Vol.  I.  p.  25)  will  form  a  convenient  introduction  to  the 
discussion  now  to  be  entered  upon.  After  pointing  out 
that  among  public  and  registered  crimes  there  is  none 
which  seems  so  completely  dependent  on  the  individual, 
and  so  little  liable  to  interruption  as  suicide,  he  proceeds 
as  follows : — ''  These  being  the  peculiarities  of  this  singular 
crime,  it  is  surely  an  astonishing  fact,  that  all  the  evidence 
we  possess  respecting  it  points  to  one  great  conclusion,  and 
can  leave  no  doubt  on  our  minds  that  suicide  is  merely 
the  product  of  the  general  condition  of  society,  and  that 
the  individual  felon  only  carries  into  effect  what  is  a  neces- 
sary consequence  of  preceding  circumstances.  In  a  given 
state  of  society  a  certain  number  of  persons  must  put  an 
end  to  their  own  life\  This  is  the  general  law,  and  the 
special  question  as  to  who  shall  commit  the  crime  depends 
of  course  upon  special  laws;  which  however,  in  their  total 
action,  must  obey  the  large  social  law  to  which  they  are 
all  subordinate.  And  the  power  of  the  larger  law  is  so 
irresistible,  that  neither  the  love  of  life  nor  the  fear  of 
another  world  can  avail  anything  towards  even  checking  its 
operation." 

§  15.  The  above  passage  as  it  stands  seems  very 
absurd,  and  would  I  think,  taken  by  itself,  convey  an  ex- 
tremely unfair  opinion  of  its  author's  ability.     But  the 

^  About  250  annuallj  in  London. 
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viowa  whioh  it  expreaaes  are  veiy  prevalent,  and  are  pro- 
bably increasing  with  the  spread  of  statistical  information 
and  study.  They  have  moreover  a  still  wider  extension 
in  the  form  of  a  vague  sentiment  than  in  that  of  a  distinct 
doctrine.  And  as  they  are  not  likely  to  find  a  more  intel- 
ligent and  widely  read  expositor,  or  to  be  expressed  in  a 
more  vigorous  and  outspoken  way,  I  do  not  think  I  can  do 
better  than  state  my  opinions  in  the  form  of  a  criticism  upon 
this  quotation. 

§  16.  One  portion  of  the  quotation  is  plain  enough.  It 
simply  asserts  a  statistical  fact  of  the  kind  already  familiar 
to  us,  namely,  that  about  250  persons  annually  commit 
6uicide  in  London.  This  is  all  that  the  statistics  themselves 
establish.  But,  secondly,  this  datum  of  experience  is  ex- 
tended by  Induction.  The  inference  is  drawn  that  about  the 
same  number  of  persons  will  continue  for  the  future  to  commit 
suicide.  Now  this,  though  not  lying  within  the  strict  ground 
of  the  science  of  Probability,  is  nevertheless  a  perfectly  legi- 
timate employment  of  Induction.  The  conclusion  may  or 
may  not  be  correct  as  a  matter  of  fact,  but  there  can  be  no 
question  that  we  are  at  liberty  to  extend  our  inferences 
beyond  the  strict  ground  of  experience,  and  that  the  rules 
of  inductive  philosophy  will  furnish  us  with  many  directions 
for  that  purpose.  We  may  admit  therefore  that,  for  some 
time  to  come,  the  annual  number  of  suicides  will  in  all  like- 
lihood continue  to  be  about  250. 

§  17.  But  it  will  not  take  much  trouble  to  show  that 
there  is  a  serious  fallacy  involved  in  moat  cases  in  the  ex- 
pression of  such  sentiments  as  those  quoted.  I  am  anxious 
that  it  should  be  clearly  understood  that  this  fallacy  finds 
no  countenance  in  either  of  the  two  assumptions  which  are 
necessary  for  the  establishment  respectively  of  the  rules  of 
Probability  and  Induction,  in  those,  namely,  of  statbtical 
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uniformity,  and  invariability  of  antecedence  and  sequence. 
In  other  words,  the  inference  in  the  quotation  would  remain 
either  unmeaning  or  false,  in  spite  of  our  admitting  that  the 
number  of  persons  who  perform  any  assigned  kind  of  action 
remains  year  by  year  about  the  same,  and  that  the  actions 
of  each  person  are  links  in  an  invariable  sequence  \ 

§  18.  We  have  here  forced  upon  our  attention  the  dis- 
tinction between  the  two  standing-points  which  may  be 
occupied  when  we  are  investigating  human  conduct.  Let  us 
briefly  examine  them  in  turn. 

(1)  There  is,  firstly,  that  speculative  point  of  view  which, 
as  I  have  said,  we  are  in  consistency  bound  to  retain.  On  this 
view  all  these  assertions  about  the  inutility  of  efforts  and  the 
inefficiency  of  motives  are  meaningless,  or  rather  inappro- 
priate. What  we  are  then  discussing  is,  not  what  people 
might  do  if  they  were  to  resolve  to  alter  their  conduct,  but 
what  we  have  reason  to  infer  that  they  rjuill  do.  We  are  not 
concerned  with  the  results  of  hypothetical  alterations — these 
results  might  be  of  extreme  importance — ^but  we  are  drawing 
inferences  as  to  whether  such  alterations  will  be  made.  All 
therefore  that  can  be  established  by  the  fact  of  the  statistical 
results  remaining  nearly  the  same  is,  that  the  amount  of 
the  counteracting  efforts  and  the  strength  of  the  antagonist 
motives  remain  the  same,  not  that  these  efforts  and  motives 
are  in  any  sense  ineffective.  To  prove  this  last  point  it 
would  be  necessary  to  take  very  different  ground,  namely, 
to  examine  instances  in  which  such  efforts  had  been  made 
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and   instances  in   which   they  had   not,  and  to  show  that 
the  results  in  each  case  were  nearly  or  exactly  the  same. 

§  19.  (2)  In  distinction  from  the  above  there  ia 
view  taken  from  the  practical  standing-point.  Every  a{ 
whether  or  not  his  conduct  form  part  of  any  tatle  of  stataa- 
tics,  finds  himself  the  centre  of  a  sphere  of  action.  This 
view  receives  immense  extension  by  each  person  being  able 
to  put  himself  in  imagination  into  the  position  of  any  other 
individual,  or  into  that  of  any  body  of  individuals.  When 
this  position  is  occupied  the  question  becomes  a  vei^y  dif- 
ferent one  from  that  last  considered.  We  are  not  now  con- 
sidering whether  efforts  will  be  made,  but  we  are  distinctly 
taking  into  discussion  the  different  results  according  aa  they 
are  made  or  not.  This  would  be  the  moat  natural  and  ap- 
propriate explanation  to  be  given  of  such  remarks  as  those 
in  the  quotation  before  us,  and  could  be  the  only  one  offered 
if  we  were  referring  to  the  efforts  of  a  single  individual  or  to 
those  of  a  few  people.  All  that  any  person  could  then  mean 
by  talking  about  the  inutility  of  efforts  would  have  no  refer- 
ence to  the  question  whether  efforts  would  really  be  made 
or  not ;  he  would  simply  mean  that  the  difference,  according 
as  they  were  made  or  not,  would  be  little  or  nothing. 

It  will  scarcely  be  maintained,  in  this  sense,  that  motives 
are  feeble  or  efforts  at  suppression  ineffectiva  Any  con- 
siderable alteration  in  the  belief  of  people  as  to  a  future 
world,  or  in  their  comfort  in  this  world,  would  unquestion- 
ably have  a  great  influence  upon  the  number  of  murders  or 
suicides.  As  regards  the  efforts  of  the  clergy  or  magistrates 
to  suppress  the  evil,  however  much  these  maybe  depreciated, 
it  will  not  I  apprehend  be  denied  that  something  might  be 
done  towards  increasing  the  annual  number  of  those  who 
destroy  themselves, — by  removing  the  police,  for  instance, 
from  the  neighbourhood  of  the  Serpentine  and   Wat^loo 
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Bridge.  And  it  tells  equally  for  our  present  argument,  if  it 
be  admitted  that  the  efforta  of  auch  persons  could  produce 
any  consequence  whatever,  whether  favourable  or  adverse. 

§  20.  The  reply  to  this  would  probably  be,  that  thougli 
considerable  consequences  might  really  follow  were  we  to 
suppose  an  alteration  in  the  conduct  of  persons  in  authority, 
or  in  the  belief  of  the  people,  yet  that  we  have  no  right  to 
introduce  such  an  imaginary  alteration,  because  we  know 
that  as  a  matter  of  fact  it  will  not  really  take  place.  This 
is  probably  quite  true,  and  I  have  no  intention  of  denying 
it;  but  what  it  is  requisite  to  draw  attention  to,  and  what 
seems  to  be  .often  overlooked,  is  how  in  such  a  reply  as 
this  we  may  be  shifting  from  one  point  of  view  to  an- 
other. We  are  abandoning  the  view  taken  in  the  last 
section  and  falling  back  upon  the  speculative  view.  When 
the  efforts  of  a  few  persona  are  contemplated,  the  hypothesis 
of  their  acting  otherwise  is  admitted,  but  the  consequent 
effect  is  pronounced  to  be  insignificant,  as  might  very  likely 
be  the  case.  When  however  the  efforts  of  many  are  con- 
templated, the  hypothesis  of  their  acting  otherwise  and 
the  consequent  effect,  which  would  then  be  great,  are 
not  admitted,  on  the  plea  that  they  are  inconsistent  with 
fact. 

§  21.  Such  a  confusion  as  that  discussed  above  may 
seem  absurd,  but  I  cannot  help  thinking  that  in  this  way 
considerable  support  is  often  given  to  that  practical  fatalism 
which  expresses  itself  in  the  common  complaints  about 
the  utter  impotence  of  the  individual,  and  the  irresistible 
power  of  great  social  laws,  and  which  shows  itself  in  our 
conduct  by  a  somewhat  indolent  and  selfish  disposition  to 
let   everything  good   or   evil   take  its  own  course  without 

Ebling  ourselves   about   it.     It   is  observed  that  in  the 
sties  of  actions  which  may  be  the  result,  in  their  final 
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form,  of  many  different  motives  and  of  various  conflicting 
struggles,  there  is  yet  year  by  year  a  marked  uniformity. 
Instead  of  concluding  from  this,  what  alone  ought  to  be 
concluded  from  the  standing- point  of  a  science  of  inference, 
that  the  motives  and  the  efforts  remain  about  the  same 
year  by  year,  a  confusion  is  made  between  this  and  the 
practical  view,  and  the  doctrine  is  obtained  that  the  efforts 
at  repressing  such  conduct  are  unavailing. 

§  22.  Such  fatalistic  views  are  often  expressed  in  the 
form  of  disparaging  comments  upon  the  insignificance  of 
individual  efforts.  In  the  sense  in  which  this  complaint 
is  often  made,  I  cannot  but  think  that  it  is  nothing  more 
than  an  expression  of  our  own  indolence  or  selfishness,  and 
really  means,  not  that  the  results  we  could  effect  are  small, 
but  that  we  care  little  about  them.  Let  us  test  this  by 
taking  some  statistical  uniformity,  in  which  the  motives 
that  act  to  produce  the  result  are  almost  entirely  of  a  self- 
regarding  character.  Suppose  that  any  one  having  ascer- 
tained that  about  a  thousand  persons,  daily,  in  Loudon,  who 
could  afford  to  eat  a  dinner,  do  for  one  reason  or  another 
go  without  it,  were  to  announce  this  fact  as  a  great  social 
law  of  prodigious  efficacy,  and  were  to  declare  that  its 
power  was  such,  when  examined  on  a  large  scale,  that 
neither  the  fear  of  future  hunger  nor  the  love  of  good  food 
could  prevail  towards  even  checking  its  operation,  what 
would  bo  the  natural  reply?  The  form  of  these  statistics 
and  the  nature  of  the  argument  grounded  upon  them  are 
pretty  nearly  identical  with  those  of  the  example  cited 
by  Mr  Buckle.  The  reply  would  pi-obably  be,  that  if  we 
were  professing  simply  to  draw  inferences,  most  of  this 
talk  about  the  impossibility  of  checking  such  actions  was, 
to  say  the  least,  inappropriate ;  but  that  if  we  were  taking 
the  practical  view,  that  is,  if  we  were  for  any  purpose  piit> 
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ting  ourselves  into  the  position  of  one  or  more  of  the 
individuals  in  question,  the  statement  was  utterly  false. 
Each  one  of  those  men  could  in  most  cases  have  eaten 
his  dinner  or  not  according  as  he  pleased,  and  therefore 
the  whole  body  could  have  done  so  under  the  same  con- 
ditions. And  no  sophistry  about  free-will  and  necessity 
would  be  allowed  for  a  moment  to  stand  in  the  way  of 
such  a  judgment.  Equally  absurd  would  it  be  considered 
to  talk  about  the  insignificance  of  individual  eflforts  in 
the  face  of  such  a  great  social  law.  But  were  people  per- 
fectly unselfish,  statistics  of  crimes  would  not,  for  the  im- 
mediate purpose  in  hand,  dififer  much  from  such  an  example 
as  this.  Almost  any  one  individually  might  do  something, 
and  small  bodies  of  men  might  do  a  great  deal,  towards 
diminishing  crime,  were  it  but  in  a  single  instance.  When 
therefore  it  is  vaguely  complained  that  efforts  are  fruitless 
in  the  case  of  crimes,  is  there  not  some  ground  to  think 
that  the  real  meaning  is  that  such  efforts,  on  any  much 
larger  scale,  are  not  likely  to  be  made?  And  when  it  is 
urged  that  the  individual  can  do  nothing  in  this  case, 
whilst  no  one  would  dream  of  making  the  same  assertion 
in  the  other  case,  are  we  wrong  in  thinking  that  the  real 
difference  is  that  the  attainment  of  one's  own  dinner  is 
more  universally  regarded  as  a  substantial  good  than  the 
suppression  or  diminution  of  our  neighbour's  faults?  I  do 
not,  of  course,  deny  that  we  should  find  it  much  more 
easy  to  dissuade  people  from  some  courses  of  conduct  than 
from  others ;  all  that  is  meant  is,  that  there  is  no  real 
distinction  between  the  general  deductions  which  may  be 
drawn  from  one  or  another  of  these  various  kinds  of  statis- 
tical regularity. 

§  23.    A  few  remarks,  chiefly  by  way  of  summary,  may 
be  offered  in  conclusion,  inadequate  as  they  are  for  the  dis- 
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^^H      cussion  of  ao  importaDt  a  subject  as  that  treated  of  in  this 
^^H      chapter. 

^^H  We  have  been  engaged,  throughout  this  Essay,  in  coa- 

^^H  sidering  the  laws  of  inference  applicable  to  those  classes  of 
^^H  things  which  combioe  individual  irregularity  with  aggregate 
^^1  regularity.  Human  actions  of  most  kinds  possess  this  pro- 
^^H  perty  as  unquestionably  as  do  the  throws  of  a  die  or  the 
^^H  casualties  caused  by  storms.  The  same  laws  of  inference 
^^M  therefore  which  apply  to  the  latter  kind  of  events  apply 
^^B  also  to  the  former.  But  in  saying  this  we  are  uo  more 
^^H  putting  those  two  kinds  of  events  upon  the  same  footing 
^^H  than  the  historian  is  neglecting  the  distinction  between 
^^H  virtue  and  vice  when  he  employs  the  same  roles  of  arith- 
^^H  metic  to  reckon  up,  say,  the  numbers  who  in  any  countiy 
^^H  have  been  burnt  at  the  stake  as  martyrs  and  hanged  on  tbc 
^^H  gallows  as  thieves.  To  say  that  our  attention  should,  for 
^^H  purposes  of  inference  only,  be  fixed  upon  one  quality  in  an 
^^V  event,  does  not  imply  that  we  are  to  forget  the  existence  of 
^^^L  other  qualities  in  that  event.  When  we  come  to  examine 
^^^B  the  actions  to  which  the  statistics  refer,  we  find  of  course 
^^^B  that  they  possess  many  other  properties  besides  that  which 
^^^  makes  them  fitting  subjects  of  Probability.  Their  conse- 
quences may  be  of  overwhelming  importance,  they  may  be 
I  the  result  of  long  deliberation  and  of  bitter  mental  conflict, 
they  may  he  morally  admirable  or  detestable.  But  with  all 
these  latter  qualities  the  logician,  as  such,  is  not  concerned. . 
His  task  is  to  make  inferences.  He  has  to  calculate  the 
chance  of  an  event,  whether  that  event  be  the  throw  of 
a  die,  a  shipwreck,  or  a  suicide. 
Select  almost  any  kind  of  action,  and  we  shall  find,  if  we 
extend  onr  observation  over  a  sufliciently  large  body  of  men, 
that  there  is  a  uniformity  in  the  performance  of  that  action, 
I  have  already  called  attention  to  some  erroneous  inferences 
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which  are  often  drawn  from  the  existence  of  such  uniformity. 
It  was  pointed  out  in  the  last  cliapter,  that  causation,  in  the 
individual  instances,  could  not  easily  be  proved  in  this  way. 
It  has  also  been  repeatedly  inKisted  on  that  to  generalize  as 
to  the  continuance  of  such  uniformitieB  beyond  the  limits 
within  which  they  have  been  actually  observed,  though  in 
many  cases  perfi=ctly  legitimate,  belongs  to  Induction  and 
not  to  Prohabihty. 

But  at  present  we  are  not  concerned  with  such 
sideratiooa  as  these.  We  will  assume  that  there  is  a  loi 
continued  uniformity  in  the  frequency  of  the  perft 
some  action,  against  which,  it  may  be,  large  classes  of  per- 
sona are  struggling  with  their  whole  strength.  What  we  are 
now  concerned  with  is  the  vital  importance  of  the  distinc- 
tion between  what  may  be  called  the  speculative  and  the 
practical  views  which  we  may  take  in  reference  to  any  such 
uniformity.  J 

What  we  have  t«  adhere  to,  in  making  inferences,  ia  t^ 
speculative  view.  On  this  view  we  have  no  right,  whMil 
talking  about  the  future,  to  use  any  other  expressions  than 
those  which  denote  simple  futurity.  To  say  that  the  agents 
'must'  perform  certain  actions,  or  'cannot'  perform  others,  is 
inadmissible.  To  say  this  is  to  fall  into  a  fatalistic'  fallacy, 
for  it  generally  involves  a  confusion  between  certainty  of 
inference  on  our  own  part  and  compulsion  on  the  part  of  th^-j 
'lagentB. 

But  against  fatalism,  in  anything  which  has  a  close 
nexion  with  our  comfort  or  convenience,  the  ordinary  Eui 


■  By  Fataliijm  I  understanil  the 
doctrine  that  civGiits  really  depondcnt 
in  port  upon  humnn  Bgeiic;,  y/Ui  yet 
be  eqaoll;  brought  to  pass  whether 
men  try  to  opjioBe  oc  tn  forward  thorn. 
It  is  esBeatiall;  distinct  from  Neces- 


sity, oodia  indeed  mtherectertaiiiL 
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to  state  it  with  brevity  ■withoB 
making  it  obTionely  involve  a  ci 
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I  pean  mind  is  protected  by  a.  healthy  instinct  of  increduUl 

'  We  should  try  in  vain,  by  any  effort,  to  persuade  people  thai 

[  each  agent  could  not  generally  alter  hJa  conduct  if  he  pleased, 

1  or,  consequently,  that  any  body  of  men  could  not  produce  an 

I  appreciable  effect  if  they  were  to  try.     The  plain  man  feels 

I  that  such  statements  as  these  are  absurd ;  the  thinker  knows 

that,  whichever  way  the  doctrine  of  Necessity  be  settled, 

that  doctrine  does  in  no  way  whatever  come  into  contact 

with  the  practical  problems  of  life  when  stated  in  the  above 

form. 

When  however  the  efforts  of  the  agent  are  directed 
towards  securing,  not  his  own  good  but  the  good  of  others, 
the  promptings  of  our  natural  indolence  and  aelfishuess  offer 
I  dangerous  facilities  for  the  reception  of  such  fatalistic  doc- 
trines, at  least  in  the  minds  of  those  who  are  only  looking 
ou  at  the  struggle  and  not  sharing  in  it  themselves.  It  is 
one  thing  to  entertain  the  conviction  that  certain  results 
will  remain  for  some  time  uniform,  because  the  conflicting 
efforts  which  produce  them  remain  uniform.  It  is  quite 
■  another  thing  to  conclude  that  the  efforts  on  one  side  are 
themselves  ineffective.  But  the  mere  spectator,  if  his  sym- 
pathies are  not  active,  finds  it  only  too  easy  to  step  across 
the  logical  chasm  which  separates  one  of  these  opinions 
from  the  other.  I  cannot  help  thinking  that  much  support 
is  thus  given  to  the  doctrine  which  one  hears  uttered  in  so 
many  different  forms,  and  in  every  shade  of  dogmatism,  by  a 
certain  school  of  writers,  that  the  sorrows  and  the  crimes  of 
our  fellow-men  are  only  the  necessary  product  of  the  ej 
ing  state  of  society,  and  that  the  efforts  of  the  individual 
insignificant.  There  are  many  perhaps  who  would  ii 
lently  tell  some  hard-working  philanthropist  that  he  coul 
do  nothing,  who  would  yet  be  very  much  astonished  if 
asked  whether  the  trouble  .of  their  own  doctor  in  conuDg 
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^^B  to  see  them  when  they  are  siifTeriDg  from  any  ailment  pro^f 

^^Hduced  insigniScant  results.  ^^ 

^^B       But  the  confusion  between  the  speculative  and  the  praofl 

^^f  tical  points  of  view  produces,  I  think,  still  further  consa^| 

quences,   quite  as   dcploiable   as   those   already   doscribe^H 

Neither  the  Necessitarian  nor  the  Fatalist  need  be  men  (^H 

blunted  moral  feelings.     We  might,  that  is,  hate  a  wr(H^H 

•  action  though  we  thought  it  inevitabli!  in  the  sense  that  th^| 
agent  would  not  as  a  matter  of  fat^t  choose  to  avoid  comt^f 
mitting  it ;   we  might  even  bate  sucb  an  action  though  wH^k 
'  thought  it  inevitable  in  tho  sense  that  the  agent  must  do  ^H 

whether  he  chose  or  not.    But  the  complaint  is  often  mad4^| 
^^  and  I  think  not  altogether  unjustly,  that  the  advocates  «)■ 
^^K  Sociology  are  too  much  in  the  habit  of  regarding  crimes  A^f 
^^VlHiing  not   only  certain   to  happen,  but   as   being   moraI]jH 
^^p,  indifferent.     In  so  far  as  this  complaint  is  true,  I  should' 
^^K  think  that  such  an  apparent  moral  obtuseness  of  judgment 
^^^  (I  shall  not  be  misunderstood  as  hinting  that  this  is  accom- 
^^■-  panied  by  moral  laxity  in  practice)  is  connected  with  that 
^^B  confusion  between  two  distinct  views  which  has  occupied  our 
^^B  attention  duriug  this  chapter.     The  connection  would  be  as 
^^V  follows.    The  speculative  view  is  in  one  sense  wider  than  the 
^^K  practical,  for  the  former  includes  not  only  voluntary  actions 
^^B  (the  province  of  the  practical  view),  but  also  actions  which 
^^B  wo  not  voluntary,  as  well  as  results  which  are  not  strictly 
^^H.speaking  actions  at  all,  sucb  as  the  faces  turned  up  by  dice. 
^^H  In  the  great  majority  of  subjects  to  which  this  view  intro- 
^^H  duces  us,  moral  praise   and   blamo   have   no   applicability. 
^^B  When  therefore  the  two  views  are  confused  together,  we  are 
^^P  eometimes  apt,  not  merely  to  hamper  our  practice  by  fatal- 
ism, but  even  to  run  the  risk  of  debasing  our  moral  judgment 
by  regarding  the  actions  of  men  with  the  indifference  with 
which  we  regard  the  happening  of  things.     It  might  thus 
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result,  for  example,  that  we  should  not  merely  believe  that 
the  Dumber  of  murders  or  suicides  are  so  fixed  that  eflForts 
are  unavailing  to  counteract  them,  but  even  that  we  should 
feel  little  more  aflfected  at  the  commission  of  crimes  than  at 
the  successions  of  the  throws  of  a  die. 

Against  every  such  confusion  between  the  two  views  there 
is  no  safeguard  comparable  with  that  afiforded  by  the  habit 
of  familiarizing  ourselves  with  each  of  them.  In  other  words, 
it  might  be  advisable  to  temper  one's  speculations  with  a 
reasonable  infusion  of  practice.  Fatalism  cannot  easily  exist 
in  the  fresh  air  of  practical  life.  The  hardest  workers  are 
generaUy  the  most  hopeful  men,  and  in  unselfish  efibrts  will 
be  found  the  best  corrective  to  that  depression  which  is  apt 
to  be  produced  by  a  too  exclusive  devotion  to  the  speculative 
view.  We  should  thus  avoid  the  danger  of  always  discussing 
the  joys  and  the  sorrows  of  our  fellow-men  in  a  way  which, 
though  legitimate  when  we  are  avowedly  taking  a  partial 
view  of  the  subject,  too  easily  lapses  into  indifference  or 
cynicism  if  we  suffer  ourselves  to  forget  how  partial  that 
view  is. 
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